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DYNAMICS IN NUBIBUS. 
Waterdale Researches; Fresh Light on Dynamics. By 
“ Waterdale.” (London: Chapman and Hall, 1892.) 

HEN St. Paul tried to convince the Athenians 

that they were mistaken in their philosophy, he 
probably spoke to them in Greek instead of expecting 
them to learn Hebrew. “ Waterdale” is trying to con- 
vince nineteenth century philosophers that it is possible 


doubted theoretical possibility of Aerpetual motion,” and 
those whom he desires to convince, but insists that they 


must learn his language, simply because he Aro/esses to 
have invented a possible explanation of gravity. He 


acknowledges that his work would require at least a | 


month’s hard work to comprehend, and taunts the scien- 


tific world for not gladly spending this time in refuting | 


what most of them have already spent weeks on— 


namely, refuting the very ingenious inventions of cranks, | 
who think to cheat nature in the dark by some round- | 


about way of doing what simple considerations show to 
be impossible. A good month’s work to teach him! 


Let him pay somebody with a reputation whose time is | 


probably worth twelve hundred a year, say a month’s 


time, one hundred pounds, to explain and convince | 
him of the impossibility of his mechanical arrangement. | 


It would take more than a month, however. If human 
experience is worth much it proves that there is very 
little use in trying to convince people with missions 


whether they are right or whether they are wrong. And | 


fortunately so ; for, if they are right they will ultimately 


thing outside and better than the selfish interests of 
individuals. 

“ Waterdale” attributes a good deal of importance to 
this mechanism. He says in his preface: “Let the 
scientific reader, I would ask, take the trouble first to go 
through these calculations, and he will then have some 
idea as to whether the rest of the book is worthy or not 
of careful perusal.” In the body of the work he invents 
a very complicated hydrodynamic machine to effect his 
purpose. He there refers to the very much simpler 
arrangement described in the appendix, and says: 
“Unless the possibility” (of perpetual motion) “is ad- 
missible, then I must confess that the theory of equal 


real ponderosity to all matter can mever be accepted.” | 


He acknowledges at the same time “ that with full know- 
ledge of the liability to error when dealing with the 
action of forces,” all he can reasonably do is to ask 
“that... pure mathematics be once more applied to 
the subject.” All the same, he asserts that “no disproof 
can be, or has upto the present been given.” “ There is 
no speculation about this, but simple fact, if calculation 
by figures can be accepted to be true.” There are so 
many things touched on in the work that do not seem in 
any way necessarily connected with the question of 
“equal real ponderosity,” that it is desirable to show 
how much interest “‘ Waterdale” feels in this part of his 
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| theory in order to justify the paying of any serious 


attention to what can, on general principles, be so easily 
disproved. It would certainly not be worth while in- 
vestigating the question in a scientific journal in order to 
convince the author of the paradox. He could only be 


| convinced by very painstaking and judicious personal in- 
| terviews of his error and of the unimportance of this 
| question of equal real ponderosities. 


It would hardly 
be worth while investigating the question merely because 
“ Waterdale” attributes importance to it, but it is worth 
while doing so because others may attribute importance 


| toit, and still more so because “‘ Waterdale’s ” mechanism 
to invent mechanism -by which he can attain “the un- | ; 


is interesting and involves a principle that is intimately 


d | connected with the second law of thermodynamics, Boltz- 
he does not take the trouble of learning the language of | 


mann’s hypothesis, and a lot of recondite questions which 
are puzzling the scientific world, so that it is not much 


_ wonder that even a clever and ingenious person should get 


involved in its meshes, especially when that person is 
involved in a “ mission.” 

The general idea involved in ‘ Waterdale’s” me- 
chanism is as follows:—Suppose a large body (he 
objects to the word “mass”) M and a small one m, 
and a spring or other means by which kinetic energy 
can be given to the bodies. If the spring exert a con- 


| stant force F through a space s,, it would communicate a 


velocity V, to (M + #2), given by the equation— 
Fs, = 4(M + m)V,?. 

If now it work through a distance s, it will increase 

this velocity to V., when 
Fs, = 4(M + m)(V." - V,”). 

So far all is plain sailing. But we may proceed in 
another way. We may let the spring work against 7 
alone, and then by suitable mechanism use m’s kinetic 


_ energy to make the combined system M + m move. In 
prevail, and if they are wrong after all they generally do | 


more good than harm by interesting the world in some- | 


this way we might expect to give # a velocity v,, such 
that Fs, = }mv,*, and when this energy was spent on the 
two bodies M + m, they would acquire a velocity V, the 
same as before, given by 4v,2 = 3(M + m)V,*. Now 
comes an important eormmatien, that if the ve/ative velo- 
city of 7 and M be equal to 7, then by proper mechanism 


| it must always be possible to zmcrease M’s velocity by V,, 


while velocity is being reduced to 

Suppose now m,, moving with velocity V,, we act upon 
m by means of the force F, again through the distance 
S. we have for its final velocity 7.— 

Fs, = - V,°). 

Hones the relative velocity of Mand m is-v, — 
By choosing s, = 35,, we can arrange that V, = 2V,, as it 
simplifies further argument. In this case 

V2 = 32," or = 32,2 + V,"; 
= + Vi’, 
and the relative velocity 
%— V, = + VP 

which may be much greater than 7,, if v, be much greater 
than V,, z.e. if # be much smaller than M. This shows 
that the ve/ative velocity after the second blow may 
be much greater than after the first, even though 
the two blows were so chosen as that if applied 
directly to the combined body they would produce 
equal increments of velocity in that body. As- 
suming then that a given ve/afive velocity can always 
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produce a given zucrease of velocity in the combined 
system, it appears by our assumption that, as the re/ative 
velocity is much greater after the second blow given to 
m than after the first, the zzcrease of velocity of the 
system produced by this indirect method of applying 
the second blow will be much greater than by the first, 
and consequently much greater than the velocity that 
could be given to the system by applying the blow 
directly. By reducing the system to its otherwise pro- 
duced velocity V., we could obtain a certain amount of 
energy, and then repeat the process ad znfinitum, thus 
obtaining a continual supply of energy. 

An investigator without a mission would be led by 
this curious result to assume that there must be some 
mistake in his arguments, and “ Waterdale” evidently 
has some lurking doubts. He sees that it is impossible 
in the simple case of bodies having only one direction of 
velocity. Impact can never reduce two bodies of a system 
to move with the same velocity avd conserve energy. 
We cannot have momentum and energy both conserved. 
Unless M = o we cannot have 


mv, = (M + m)V, 
hmv,” = 4(M + m)V,?. 


In order to divide the energy 4zv,” between the two 
bodies and reduce them both to a common velocity, we 
require a ¢hird body, and then what becomes of the 
principle that seemed so plausible, that the increased 
velocity that #z could impart to M depended on their 
relative velocity only? “ Waterdale” sees the hitch all 
right in the simple case, and consequently, in order to 
cheat nature by inventing a complicated case in which 
he hopes that she will get as muddled as himself, he 
interposes bent channels, a third and fourth body to re- 
ceive the blows, springy arms to absorb energy, and 
smooth surfaces to divert the motion. He evidently has 
some doubts about all this, for, notwithstanding his 
assertion that “ Appendix II. is a mechanical demon- 
stration to prove that by the principle of ve/octy of force, 
a saving in mechanical work, . . . can be effected,” and 
that “there is no speculation about this, but simple 
fact,” yet he gives only a series of suggestions and vague 
estimates as uuspeculative proofs, that the energy spent 
in bending his springs, in jumping his bodies about, and 
so forth, is negligible, while in reality it is an important 
part of his system. That it is so necessarily is proved 
conclusively by the impossible result he obtains by 
neglecting it. This is the really interesting principle in 
the whole matter, that it is not possible to give energy 
to a system of bodies by giviiig a series of impulses to 
some particles of it, to be transmitted to the rest of the 
system by actions within the system without some part 
of the energy being spent on internal motions in the 
system. It is here that the example touches upon the 
second law of thermodynamics, Boltzmann's hypothesis, 
and so forth. In order to minimize the effects of these 
internal vibrations, &c., “‘Waterdale” argues thus : “ Loss 
No. 2” (giving rise to internal vibrations of his system) 
“if it arises” (he himself shows that it would, though 
he overlooks a more important loss), “ would be of the 
nature of internally asserted work.” .. . “ Chis loss of 
work could not be great, for we see by the diagram that 
the span of work already done when the ball arrives at 
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o is small compared with what it has to do.” Notwith- 
standing his profession of calculating everything he 
does not calculate here, nor does he calculate with what 
velocity the ball would rebound after it hit the body B, 
which ultimately stops it ; in fact he omits this important 
question altogether, and goes to the “third factor, the 
bending of the arm of the system,” which he goes on to 
say, without calculation, “can be almost neglected if we 
take the tension of elasticity of the arm to be small.” 
“T should say that one-eighth internal loss of work 
would certainly more than cover everything.” This 
blessed ‘I should say!” Is it thus that “ Waterdale ” 
gives “a mechanical demonstration to prove ....a 
saving in mechanical work”? “There is no speculation 
about this”! It is “simple fact, if calculation by figures 
can be accepted as true.” Most people would agree that 
“if calculation by figures can be accepted as true” the 
velocity that could be given by azy mechanism to the 
system indirectly could not be greater than what would 
give it kinetic energy corresponding to the work supplied. 
If “ Waterdale” will apply a system of levers, springs, 
&c., acting on the fixed bodies of his system, so as to 
reduce all the bodies to reiative rest, and thereby gives 
up as hopeless the task of inventing some method 
by which he can by internal actions alone transfer kinetic 
energy from one body of a system to the whole of the 
system without wasting any of it in internal kinetic or 
potential energy, then he will see how he has to give up 
the apparently legitimate assumption that the velocity 
one body of a system can give to the whole system 
by being itself reduced to relative rest depends only 
on the relative velocity of the body and the rest of 
the system. He will see that it depends also on the 
velocity of his system relative to those supposed fixed 
bodies he will require as fulcrums for the mechanism re- 
quired to transfer the energy of the one body to the rest 
of the system. He sees that something is required to 
keep his wedge moving forward. He arranges “ that the 
wedge is supported by a following force ... during 
this part.” The amount of work required he without 
calculation asszmes to be small, and he is probably right 
here ; but it is only one of several losses that he does not 
calculate, and there are others, such as the conditions of 
impact at the end of the flight of m, that he does not 
even notice, though this is the very first that should strike 
a person investigating the subject after he had clearly 
seen, as “ Waterdale” appears to do, that it is here, in 
the laws of impacts, that the simple case of velocity in 
one direction and direct impacts fails. It is interesting 
how cases of this kind illustrate the warming of a gas by 
compression, the vibrations produced in a beli when 
struck, and other such cases where energy is given to one 
part of a dynamical system for this part to distribute 
amongst the whole, and also how it illustrates the way in 
which the amount of this internal energy depends on the 
mobility of the part originally moved. Of course it is all 
plain enough when the subject is attacked by means of 
general principles of conservation of energy and momen- 
tum, but when the interactions of the different parts of 
the system are individually considered and the mind dis- 
tracted by the complexity of the probiem, there is real 
danger that what is important may be overlooked as 


trivial, as has been done by “ Waterdale.” He is not to 
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be blamed for this, but he is{to be blamed for putting 
forward as a proof in which “there is no speculation,” 


asa “simple fact, if calculation by figures can be accepted 


as true,” an investigation in which he acknowledges that 


he estimates this, that, and the other without calculation. | 


And after all, what does he require all this elaborate 
attempt to cheat nature by complex mechanisms for? 
Simply because he does not understand fully the position 
of scientific men in respect of the word “ mass,’ and 
because he has some 4 friori difficulties in his own mind 
as to how atoms of different masses can require equal 
quantities of heat to warm them through equal ranges 
of temperature. He says that scientific men say that 
because a cube of gold weighs seven times as much asa 
cube of aluminium, “it is therefore taken to comprise 
seven times the quantity of matter ; exgo it possesses 
seven times the attractive force, and falls with equal 
acceleration ; ego also it requires seven times the force 


or work to move it.” Now this is a gross libel on scien- | 


tific men. Thatit requires seven times the force to move 
a cube of gold that is required in the same time to generate 
the sarne velocity in an equal cube of aluminium is a 


matter of experience, and is the only reason why it is 


said that the mass of the gold is seven times as great as the 
mass of the aluminium, and this is said because the state- 
ment is only using the word mass in accordance with the 
definition of the word. That there is therefore seven 
times the quantity of matter is really no question of 
therefore, for the statement is again merely a definition of 
the term “quantity of matter,’ which is, in its scientific 
use, only another name for mass. Now come questions 
about gravity, and as no satisfactory explanation of 
gravity (Jace Le Sage, Tolver Preston, Osborne Reynolds, 
“Waterdale,” and a host of other theorisers upon this 
interesting subject) has yet been propounded, no scientific 
person can rightly say that a body attracts seven times as 
much as another decause it has seven times the mass or 
quantity of matter, for until we know the cause of the 
attraction we have no right to say that it is decause of this 
or that. Hence there is no ¢herefore at all put forward by 
scientific men between “seven times the quantity of 
matter,” “ or mass,” and “ seven times as heavy,” or “‘ seven 


times the attractive force.” That a body with seven times | 


the mass of another does as a matter of fact weigh seven 


times as much is a matter of experience, but that it does — 


so decause it has seven times the mass is a mere con- 
jecture, and that it is so held by scientific men is proved 
by attempts having been made to prove by experiment 
that weight is proportional to mass, and even to find 
whether weight varies with the direction of the axis of a 
crystal, &c. ‘“‘ Waterdale” objects to supposing the ele- 
mentary atoms bulk for bulk to be of equal density, 
because ‘‘ we should have to place the atoms in a light 
substance too far apart,” a fairly good reason for investi- 
gating the question though not for deciding it. On the 
other hand he objects to supposing “each atom to be 
more or less porous—a very incredible hypothesis ”— 
for reasons depending on specific heats to which he 
evidently attaches some weight, as he harps upon it more 
than once. Why he should think it so incredible that 
the atoms may be porous does not clearly appear, for his 
‘own atoms,as described in the book, are eminently porous, 
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and it is upon their porosity that his whole explanation of 
their behaviour to force, and his application of his prin- 
ciple of “ velocity of force,” and his theories of light and 
electricity and chemical action and adhesion all depend. 
He would probably reply that he does not want them so 
porous as all that, though this hardly justifies the epithet 
“incredible” in respect of a hypothesis he himself holds. 
Anyway, his serious reason for disbelieving in the unequal 
masses, or, as hecalls it, ponderosities, of atoms is the 
difficulty he has in seeing how equal quantities of heat 
can raise unequal masses through equal ranges of 
temperature. His difficulty rests upon his imagination 
that he understands fully what the wisest men would 
probably say they did not understand at all fully, namely, 
on what property of the atoms of a body temperature 
depends. He discusses the matter pretty carefully. He 
says: ‘ How are we to account for the apparent fact that 
the work of a quantity of heat which is equal to raising 
weight, 1 of water 1° of temperature—or, in other words, 
to accelerate, itis to be inferred, the vibrative motion of 
the whole of its parts in the degree corresponding to one 
more degree of heat—will be also equal to giving equal 
acceleration to the entire parts of 8°784 and 30°816, 
respectively, more matter in the cases of iron and 
gold?” He here assumes that equal increments of 
temperature correspond to equal increments of “ accelera- 
tion” of the atoms. This, if it means anything, is not 
true, and itis not @ fréoré at all likely. Take another 
| place, where he says, “.... The fact that a given 
quantity of imparted heat raised a rea//y heavy atom to 
the same temperature as it would a read/y lighter atom, 
would indicate that equal temperatures were marked by 
a slow motion of heavy wedges in respect of a heavy 
atom, and by a quick motion wf light wedges in respect 
to light atoms.” 

“ Although the same quantity of heat might thus be im- 
parted to the two atoms, it is reasonable toinfer that the 
intensity of the heat, as made apparent to our senses, would 
not in the two cases be identical.” “... It is reason- 
| able to infer,” on the other hand, that there is some hitch 
in an argument that depends to any important degree 
upon such a form of expression as “it is reasonable to 
infer.” Is it not, on the other hand, most reasonable to 
| infer that the blow given by a light body moving quickly 
would be very much the same as by a heavy body moving 
more slowly, and that, consequently, the “ intensity of 
heat,” as he calls it, would feel the same? In any case 
a very cursory study of the kinetic theory of gases 
would point out how there is certainly no incongruity or 
incredibility, but quite the reverse, in the notion that 
equal quantities of heat do make light atoms move rapidly 
and heavy ones slowly; and that, notwithstanding their 
different atomic velocities, the temperatures of two bodies 
may be the same. There is no real difficulty in sup- 
posing that it requires thirty times as much heat to raise 
the temperature of water as is required to raise an 
equal mass of gold through the same range of tempera- 
ture, if we bear clearly in mind the very complex struc- 
ture of both water and gold, and all that has to be done 
by the heat in each case, and at the same time recollect 
how very little we know of the conditions that determine 
when two bodies are at the same temperature, z.e. that 
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determine that on the whole no energy shall flow from 
one tothe other when placed in contact or radiating to 
one another. 

There are many other matters treated of in the book, 
but if one were to take “ Waterdale” at his word and 
judge “whether the rest of the book is worthy or not of 
careful perusal” by one’s experience of Appendix II. and 
its supposed proof, nobody would read another word, and 
unless one had a great deal of leisure to devote to specu- 
lative conjectures, or were well paid for it, there does not 
seem much inducement to wade very carefully through 
it. “ Waterdale” professes to explain gravitation bya 
sort of hotch-potch of Bjerknes’ sound wave attractions 
and Osborne Reynolds’s theory founded on dilatancy. 
He seems to think that any attempt to explain gravi- 
tation is very remarkable. “The author would have 
thought that when the unusual occurrence of the publi- 
cation of a work announcing the discovery of gravity 
and other original theories as important arises, that the 
scientific world would display sufficient interest in the 
subject as to read and examine the arguments, although 
the work might be by an unknown pen.” “ Waterdale” 
seems ignorant of the fact that the scientific world has 
been inundated with theories of gravity and other original 
theorfes. To mention only a few of the better known 
ones, there are Le Sage’s corpuscular theory, worked out 
very carefully by Mr. Tolver Preston and Mr. George 
Forbes. Others founded on wave motion and fluid flow, 
such as Bjerknes has popularized, and which Mr. Karl 
Pearson has devoted so much ingenuity to, though he 
takes refuge in nondynamical suggestions, such as a 
fourth dimension, which might just as well be introduced 
as a region in which a convenient series of strings existed 
to hold atoms together without any action at all going on 
in our stupid tridimensional space. What the difference 
is between sucha theory and the good old hypothesis of 
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velocity of propagation to gravity are not apparently 
very well known. The difficulty is owing to the com- 
ponent of the force at right angles to the radius vector 
that would come in, owing to the aberration of the force, 
and which would cause an acceleration of areas of planets. 
This might be partly neutralized by a resisting medium, 
but hardly completely, especially in the case of comets, 
because the resisting force would be tangential to the 
path, while the aberration component would be at right 
angles to the radius vector. It is possible, by assuming 
an increase of force due to velocity of approach and a 
decrease due to recession, to get over this latter difficulty ; 
but even then it is hard to explain the persistent rotation 
of the earth when the surface is not moving freely as a 
projectile, and when consequently the supposed exact 
balance between gravitational acceleration and resistance 
of medium does not hold. Even then there is the pos- 
sible suggestion that cohesional and other forces, being 
similarly propagated in time, would prevent any possible 
effect being produced by the resisting medium, and so 
matters return to much as they were at first, and no 
final answer be given to the questions, “Is gravity pro- 
pagated in time?” ‘‘ Does the ether offer resistance to 
motion?” It remains much in the same position as the 
question of the motion of the ether at the surface of the 
earth. 

“Waterdale” and others seem to think that fluidity 
necessarily implies that a medium is divisible into hard 
or soft particles. No ordinary mind is forced to this 
conclusion, Most minds look upon water, for instance, 
as a perfectly continuous medium, any part of which can 
flow past any other part with perfect freedom. Hard- 
ness, softness, and so forth may require structure, but 
mere fluidity does not. Again, ‘*‘ Waterdale” and others 
seem to imagine that elasticity essentially involves the 
compressibility of the elastic body: ze. that it must 


inherent qualities seems difficult to discover. Then there 
is the suggestion that every atom is connected to every 
other by means of vortex filaments, though how the poor 
things work when they get tangled is rather a difficulty | 
here. Finally, there is Osborne Reynolds’s interesting | 
theory founded on dilatancy, which very possibly has a 
future before it, especially if we consider that the ether | 
is probably full of vortices, and that vortices cannot cut | 
one another. These theories almost all suffer from the 
apparently incurable defect to which “Waterdale’s” is also | 
liable, that they give a rate of propagation of gravity | 
comparable with that of light. Parents are proverbially 
partial to their children, and “ Waterdale” probably will 
cherish his suggestions as very valuable, notwithstanding | 
this and other serious objections. The confident way in 
which, after pages of suggestions as to what might happen, 
he states that a current from right to left will produce one 
effect, while one from left to right will not neutralise it is 
quite refreshing, but is not an attractive investigation to 
those who are accustomed to call nothing a proof that is 
not founded upon something better than suggestions, 
That gravity is propagated with such amazing rapidity 
as it is seems to Show that it must be an action of 
the medium to whose s/ructure the electromagnetic 
properties of the ether are due. Such actions are known 
to exist in a perfect liquid, and it is natural to attribute 
gravity to suchactions. The reasons for attributing great 
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consist of atoms that are themselves compressible. 
“ Waterdale” himself invents a structure for an atom 
that resists deformation without its constituents being 
themselves‘compressible, and the existence of voitex 
rings shows how a perfect liquid can have a real elas- 
ticity to deformation given to a part of it by giving it 
motion without any part being composed of particles, or 
any part of it being at all compressible. 

The rest of “ Waterdale’s Researches” concern sug- 
gestions as to how cohesion, chemical action, light, 
electricity, &c., may at some future time be explicable by 
the structure he proposes for the ether, which is to 
all intents and purposes the same as Osborne Reynolds 
already-has suggested, a whole collection of absolutely 
hard bodies of different sizes, or, as “ Waterdale” sug- 
gests, spheres of two different sizes. There is consider- 
able cleverness displayed in the way he has reasoned out 
for himself such a well-known theorem as that a body 
moving in a perfect liquid will behave as if its mass 
were increased, but the labour bestowed upon such a 
well-known theorem does not entice the reader to try 
and follow the vague suggestions that follow, and that 
are much the same as have been over and over again 
given to show how every theory as to the nature of the 
ether explains a lot of things which can on the face of 
them be explained by amy ether through which bodies 


‘ can move, and upon which they exert pressures. Mixed 
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and on the contrary, points of general biological interest 
hypothetical whirls of ether within the solar system | are referred to here.and there, and these go far to show 
that seem, to say the least of them, to require some | what a good many of our elementary text-books do not 
elucidation as to how comets go through them in every | —viz. that the London University syllabus, “as at present 
sort of direction without any sensible action of the | constituted,” affords “considerable scope for efficient 
whirl on the comet. biological study.” The student, moreover, is told that 
A person who has brought forth, after enormous labour this “little book is the merest beginning in zoology,” and 
of thought, a series of theorems concerning the universe, the last paragraph, on p. 131, indicates the aspect of 
and who is not very familiar with the equally carefully mind with which the author regards his subject. 
thought-out suggestions of others naturally looks with Twenty-four folding sheets of sketches are inserted in 
more favour upon his own children than upon those of | the text, but the figures are, on the whole, exceedingly 
others; but, if he is reasonable, and in a reasonable rough; and though many of them may be found useful 
mood, he will not be surprised nor even distressed, be- | aS guides, we feel that the student would do better to 
cause those who look at all these children with critical | postpone drawing until his dissections are made, or even 
eyes see very serious defects in all of them, and feel | copy some of the numerous good figures to be found 
very confident that without great changes no one of them | elsewhere, than to “copy and recopy” these sketches 


can possibly grow into a second Newton. first, as advised by the author. 
Numerous inaccuracies and awkward expressions 


occur, only a few of which can be here mentioned. The 
VERTEBRATE BIOLOGY. terms superior and inferior, as applied to the great veins, 

Text-book of Biology. By H. G. Wells, B.Sc. Lond., are likely to confuse a beginner after reading the defini- 
F.Z.S. With an Introduction by G. B. Howes, F.L.S., | tion of the regions of the body given on p. 3. “ Meta- 
F.Z.S., Assistant Professor of Zoology, Royal College bolism” ‘and “metaboly” occur even in consecutive 
of Science, London. Part I. Vertebrata. (London: W. | sentences on p. 23. Peristaltic movement is said to move 
B. Clive and Co., University Correspondence College the food “ forward”’ (p. 41). It is stated that the thyroid 
is similar in structure to the thymus and to “ botryoidal 
tissue ” in general (p. 26), and that the epithelium of the 
villi, with its striated border, “is usually spoken of as 
leading towards “ ciliated” epithelium (p. 22). It is mis- 
leading to say that “a tarsus (tarsalia) egua/s the carpus,” 
and that the vomer of the dog is paired (pp. 38 and 76). 
As the term “Chordata” is adopted on p. 96, it is un- 
fortunate that the student is told on p. 60 that vertebrata 
occur in which cartilage is absent, and that Amphioxus 
| possesses the “ essential vertebrate features,” is “ ¢wésted, 
as it were,” and that its “vertebral column is de- 
void of vertebre:” it is, moreover, inadvisable 
to use the term ‘‘hyoidean” with regard to this 


of terms misunderstood, tabulated statements, formu- animal. On p. 61 “ classes "and “ orders ” are 
lated ‘tips,’ and lists of names, in which so many students, used in a correct and an incorrect sense in the same 
in spite of advice, waste their youth.” He states that Sentence. The expression, “carotid gland” requires 
“ the marked proclivity of the average schoolmaster for 4 better explanation on p. 67. The morphology of 
mere book-work has put such a stamp on study that, in the cardinals, azygos, and post-caval is incompletely 
nine cases out of ten, a student, unless he is expressly explained (pp. 87, 830, and 124). Several serous mis 
instructed to the contrary, will go to the tortuous, and takes ane made with regard to the homologies of the 
possibly inexact, description of a book for a knowledge urinogenital apparatus (f, eg. pp. 92 and 114). Mis- 
of things that lie at his very finger-tips” (p. 31) ; and | Prints are also fairly abundant throughout. 

again, on p. 125, that “it is seeing and thinking much Most of these faults are, however, such as can be 
more than reading, which will enable” the student “to remedied in a future edition, and the book will, we think, 


clothe the bare terms and phrases of embryology with | S€rvé the purpose for which it was written very 


up with these plausible suggestions are such things as 
| 


Press. ) 
N R. WELLS’S book is avowedly written mainly for 

the purpose of helping solitary workers to pass the 
Intermediate Science examination of the University of 
London, and it would therefore be unfair to criticise it 
from a wider point of view. The scope for originality in 
such a work is naturally somewhat limited, but it is a 
pleasant surprise to come across one which is far above 
the average as regards soundness of treatment and method 
The author not only possesses a practical knowledge 
of the greater part of the subject he deals with, but also 
evidently takes pleasure in it for its own sake, and has a 
healthy dislike of “that chaotic and breathless cramming 


coherent knowledge.” Throughout the book the import- | S@tisfactorily. W. N. P. 

ance of actual observation is insisted upon. : = 
The present part deals with the Rabbit, Frog, Dog-fish, OUR BOOK SHELF. 

and Amphioxus, and includes an account of the develop- Pflanzenleben. Von Anton Kerner von Marilaun. Band II. 

ment of these animals and of the theory of evolution, as Geschichte der Pflanzen. (Leipzig und Wien: Bib- 


liographisches Institut.) 


THE first volume of this excellent book was reviewed in 
NATURE, vol. xxxix. p. 507. The present volume, which 
completes the work, treats of the “ history of plants,” by 
which is meant their development, in the widest sense, 
including both ontogeny and phylogeny. The former 
subject (“origin of descendants”) occupies the first 
480 pages, while the remainder is devoted to the “ history 
of species.” 


well as a number of questions, most of which have been 
set at the examinations of the London University. The 
morphological portions are, on the whole good and 
clearly written, and a fair amount of physiology is also 
introduced. A syllabus of practical work is given at the 
end: this would in many respects bear amplifying. The 
student is not warned that his time will be wasted if he 
wanders off the direct path of the examination syllabus ; 
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It is not proposed to enter into any detailed criticism 
of this volume. Some idea of the scope of the work was 
given in the former notice ; we are glad to hear that an 
English translation is in preparation, and when this ap- 
pears a further opportunity will be given for a general 
account of the whole. In point of interest the second 
volume is fully equal to the first; there is, however, 
perhaps more room for adverse criticism of certain parts. 
Speaking quite generally it may be said that while the 
“biology,” or natural history of the subject is admirable, 
the morphology is on the whole rather weak. The former, 
however, is the more important for the general reader, 
for whom the book is intended. 

The account of reproduction begins with the asexual 


section on reproduction by fruits, including all sexual 
processes. The great value of this part lies in the ex- 
tremely full, and in many respects original, treatment of 
the fascinating subject of the pollination of flowering 
plants, to which nearly 300 pages are devoted. Special 
stress is laid here on the phenomena of ve/onogamy, or 
the crossing of different flowers on the same inflorescence, 
and of autogamy, or self-fertilisation of hermaphrodite 
flowers. The whole account is of the greatest possible 
interest, and familiar as the subject has now become, in- 
numerable fresh points of view are opened up. 

The second part of the volume is on the history of 
species, including the whole subject of variation. Changes 
produced by external agencies, such as parasitic fungi, 
and gall-forming insects, form the subjects of special 
sections. 


As regards the origin of new species, the author, like | 


Prof. Weismann, attributes the greatest importance to 
sexual reproduction, and especially to cross-fertilisation. 
He occupies a peculiar position in so far as he believes 
that hybridisation has played an important part in nature 
as a source of new forms. 

This second part of vol. ii. includes classification, and 
a fairly full account is given of all the important groups 
of plants, each cohort, or ‘‘ Stamm,” receiving separate 
treatment. 

Sections on the distribution of species, and on their 
extinction, conclude the book. 

A really good index is added, which will be a great 
boon to all who wish to make use of the vast store of 
facts which the book contains. The illustrations, con- 
sisting of twenty coloured plates and 1547 figures in the 
text, reach the same high standard as those of the 
previous volume. 

To the book as a whole the highest praise must be 
given. No such popular account of the natural history 
of plants has appeared before. The publication of an 
English version will be anticipated with great interest. 

D. H. &. 


Bibliografia Medica Italiana. By P. Giacosa, Prof. 
straord. di Materia Medica € Chimica fisiologica all’ 
Universita di Torino. (Torino-Roma: L. Roux e C., 
1893.) 

THIS work is a collection of abstracts of the chief papers 

bearing on the medical sciences published by various 

Italian authors during the year 1892. Prof. Giacosa has 

been aided in his work by several experts, whose names 

are a sufficient guarantee for the accuracy of the ab- 
stracts, such as Profs. Marcassi of Palermo, Maggiora of 

Modena, and Sperino of Torino. The medical reading 

public is familiar with the excellent /ahrderichte and 

Centralblatter published in Germany, which deals chiefly, 

though rot exclusively, with scientific papers by German 

authors. There has been a great want of similar publi- 
cations of Italian work, and Prof. Giacosa’s “ Bibliografia” 
is a welcome addition to medical literature. In it will be 
found abstracts of all the chief Italian papers published 
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in 1892 on parasites and helminthology (zoology), physi- 
ology, biological chemistry, pharmacology, histology, 
human and pathological anatomy, bacteriology and 
hygiene. The abstracts are done by experts in the 
particular subject, are short but clear and intelligible, 
and have the advantage of not being critical. 


The Evolution of Decorative Art. By Henry Balfour, 
M.A., F.Z.S. (London: Percival and Co., 1893.) 


Ir is remarkable that in these days, when the question of 
“origins” holds a place of commanding importance in 
almost every department of investigation, comparatively 
little should have been done to trace the evolution of art 


| back to what Mr. Balfour calls “its very simplest begin- 
organs of propagation, including spores, buds, and | 
gemmez. This is succeeded by the much more extensive | 


ning.” Mr. Balfour does not, of course, undertake to 
present in this small book anything like a complete view 
of the subject. His aim is merely to indicate some of 


| the main conclusions to which he has been led by his 


own researches. He finds in early art three distinct 
stages—(1) adaptive; the appreciation of curious or 
decorative effects occurring in nature or as accidents in 
manufacture, and the slight increasing of the same by 
artificial means in order to augment their peculiar 
character or enhance their value as ornaments; (2) 
creative ; the artificial production of similar effects where 
these do not occur (imitation or copying) ; (3) variative ; 
gradual metamorphosis of designs by unconscious and 
conscious variation. Mr, Balfour brings out admirably 
the significance of these stages, and it is scarcely neces- 
sary to say that the Pitt Rivers collection, of which he 
is curator, provides him with ample means for the clear 
and effective exposition and illustration of his ideas. 


LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Palzontological Discovery in Australia. 


MANY readers of NATURE will learn with interest that I have 
this day received a telegram from Prof. Stirling, of the Uni- 
versity of Adelaide, as follows :— 

Made discovery immense deposit fossil remains excavated 
several nearly complete skeletons Diprotodon besides two 
thousand bones also large Struthious bird giant Wombat par- 
ticulars letter.” 

I need scarcely add that I shall await with impatience the 
promised particulars of this discovery, which may prove to be 
one of great importance. ALFRED NEWTON. 

Magdalene College, Cambridge, April 21. 


An International Zoological Record. 


Ir is much to be regretted that the praiseworthy agitation of 
this subject, opened by Mr. Minchin(NATUuRE, vol. xlvi. p. 367), 
has not been continued. There cannot be the slightest doubt 
of the desirability of such a reform. Possibly the reason why 
the letters of Mr. Minchin and Mr. Bathers (2. p. 416) have 
not aroused more interest lies in the fact that they both wrote as 
recorders. They showed the absurd burdens that the actual 
system imposes upon the recorders ; but they left somewhat in 
the background the advantages which the great world of 
zoologists could receive. 

However this may be, it is certain that the rank and file of 
investigators of the present day are supporting an utterly un- 
necessary burden, and one from which they ardently desire to be 
freed. Any one who desires to test the sentiment has only to 
make inquiries among those of his acquaintance. Having my- 
self agitated in this quiet way a method of reform that had 
occurred to me nearly two years ago, I can hardly doubt that 
the concourse of opinion is strong enough to effect a radical 
change, if only concerted action can be taken. 

Mr. Minchin and Mr. Bathers have pointed out that the 
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| 
recorders at present do the same work many times over, and | have a full mastery of their subject, unless they can receive aid 
suggest a plan by which it can be avoided. The salient feature | from a central bureau such as | have described. 
lies in separating the duties of recorder and bibliographer, and The expense of maintaining at several points a complete index, 
in having the entire mechanical work due once for all concerned | such as that in the bibli: graphical bureau, is not such as to make 
in the preparation of the record. The plan is an admirable | jt infeasible, and I fancy it would be done in several zoological 
one, but why thus restrict the blessings of a competent biblio- | centres. The labour of the bureau would probably assume 
grapher ? The scheme to which I have alluded in the preceding | considerable proportions; but, inasmuch as it would in 
paragraph simply substitutes a dib/iographical bureau for the | each case save much more of the scattered and oft-repeated 
bibliographer, a feature necessitated vy the additional duties | Jabour of individuals, it would be quite self-supporting. For 
imposed upon it. : 7 the perfect working of the scheme it is important that authors 
The business of recording a publication according to the | should send ‘‘extras” to the bibliographer. Mr. Bathers sug- 
latter plan may be referred to ¢hree stages. Let me suppose the | gests that they would gladly do this if there were only one asking 
bureau constituted at a centre such as the British Museum, and for them instead of a number, as is now the case. Here Mr. 
show its working. The first stage of recording is conducted  Bathers again writes asa recorder. I was unaware that papers 
wholly by the central bureau, with such aids from outside as_ were desired, and would not know even where to send a copy. 
might be found expedient. [I refer to assistants in other With the scheme I have proposed, also those who now unin- 
countries. In the case of Russia it would be at first probably | tentionally withhold their papers would contribute them ; for 
necessary, although in general to be avoided as far as possible.] | the organisation would at least be well known. 
In the first place the bureau would make complete lists of all Respecting further details, there is no occasion of bringing 
zoological papers as they are published. At intervals of aweek, | these forward now. I may simply add that 1 have had oppor- 
or of two weeks, these lists would be given to the press and tunity of seeing paper slip catalogues in use in a very large 
printed successively in two forms. One would constitute a | scale in the Government service in Kussia, and learned that they 
pamphlet similar to the bibliographical part of the Zoo/og. gave excellent satisfaction. It may be also of interest to any who 
Anzeig., but would give allthe titles promptly. The otherform | may further concern themselves with this subject that the present 
in which the list would be printed would have the titles widely , yolume of zoological publication is not far from 2000 pages 
spaced, would be printed on strong, stout paper, and would | weekly. 
appear in sheets, leaving one side blank. These sheets could I have made inquiries among many of my friends in different 
then be cut up at will into slips of uniform size and shape to | countries in respect to their interest in such a plan as I here 
serve further bibliographical elaboration. During the printing | propose, and it has received such endorsement that I cannot 
of the slips it would have been the duty of the bibliographer to | doubt that it affords a remedy for a real evil. I am well aware that 
have sorted the titles carefully, and, in the case of larger works | such a plan needs to be much modified ; but I submit it in this 
and works with ill-characterised contents, it would further have | form. I have already a long list of persons and institutions who 
been his duty to have ascertained the ¢ofics dealt with, so that | have promised to subscribe to the slips, could they be obtained 
at the end of the period he would be able to sort and classify | at a reasonable price ; among others of librarians, who would 
the 150 titles, which appear at present weekly. use them to save copying in making out the ‘‘ card catalogues” 
Thereupon the second stage of recording would be begun. | in vogue in America. This support was obtained when the 
Each reviewer would receive at once slips indicating the papers | scheme was but little elaborated, and when there was almost no 
concerning him, together with a page-number in the case in | prospect of success. I am confident that were the undertaking 
which his topic is only incidentally dealt with. Thus the | once begun the support would be very great. It needs organised 
mechanical labour of the reviewer would be reduced to a | action such as the various scientific bodies can give it. Let the 
minimum. Not merely, however, the reviewers could be thus | British Association appoint a committee and invite others to join 
informed, but also any specialist whose field of work sufficiently | them in forming an International Commission, or let them re- 
coincided with one of the divisions of the Kecord to induce him | spond should the call come to them. _Let all considerations of 
to subscribe to the series. Thus, for example, a worker on the | national pride be set aside. Surely England, with her enormous 
development of the vertebrate nervous system would find his library and museum facilities, will receive her share. 
wants admirably met. The second stage of recording would be Leipzig, Germany, April 16. HERBERT H. FIELD. 
carried on wholly by the reviewers, who, however, in addition een. 
to writing reviews as at present, would also index the topics of ‘ . ‘ . : 
the paper in a more detailed way than would be possible for the Lion-tiger and Tiger-lion Hybrids. 
bibliographer in his first hasty survey ; or this work might be left SINCE the date of my previous communication on the above 
to the bibliographer, who, in-what I have called the third stage, | subject (see NATURE, p. 390) I have had some correspond- 
collates the reviews which have been returned tohim. The | ence with Mr. John Atkins, son of Mr. Thomas Atkins, 
reviewer should also note any incidental observations of interest | the result of which has been not only to clear up several 
to other reviewers which the bibliographer may have over- | discrepancies which I pointed out as occurring in the pre- 
looked. viously published accounts by Sir Wm. Jardine and Mr. 
In stage 3 the bibliographical bureau becomes a bureau of | Griffiths, but moreover it enables me to present for the 
publication, and it is believed that with such an organisation the | first time a detailed account of what, so far as I can ascertain, 
Record for the year could be very promptly issued. At the | are the only authenticated cases of the interbreeding of a lion and 
same time, however, the bureau would be able, by the use of | tigress. I am aware of the classical references to the reputed 
the slips at its disposal, to embody the indexes furnished by the | breeding of the leopard and lioness ; but that part of the subject 
reviewers (or, possibly better, made out by the bibliographer | I do not propose to discuss now. In the first place I should 
from: their abstracts) in a permanent slip index, which would | state that the proprietor of the menagerie, when the first hybrids 
grow with the years and become a record of inestimable value. | were seen, was Mr. Thomas Atkins, not ‘‘F.” or ‘J. 
This part of the plan alone, I see, has been independently Atkins” as quoted previously. Mr. John Atkins came into 
advocated by Mr. Cockerell (NATURE, vol. xlvi. p. 442) ; but, in- | possession lateron. The parents of the hybrids were the same 
asmuch as he overlooked the indefinite multiplication made | all through for ten years, from 1824 to 1833, during which 
possible by the use of printed slips, he failed to note the highest | period six litters were born. The lion was bred in Mr. Atkins’s 
use which the bureau can serve. To my mind this consists in | menagerie from a Barbary lion and a Senegal lioness, The 
informing the individual investigator of every work which con- | tigress was born in the Marquis of Hastings’s collection in Cal- 
cerns his speciality by sending him the proper slips. | cutta, and was purchased when about eighteen months old by 
The value of such a service can hardly be exaggerated. It | Mr. T. Atkins from a captain, to whom she had been given by 
relieves the individual of endless labour : it gives a completeness to | the Marquis. Being of the same age as the lion, she was 
his knowledge of the literature that no individual endeavour could | placed together with him in the same cage, and two years 
attain ; and finally, it saves him the annoyance which indefinite | afterwards she proved to be in cub. 
titles occasion him in using the ordinary means of seeking for The following statement regarding the successive litters has 
papers relating to his subject. So long as a fundamental ob- | been revised by Mr. John Atkins, and as he has preserved notes of 
servation on the development of the Wolffian Duct can be | the facts which are recorded, they may be accepted as authentic, 
published under the title, ‘‘ Observations on the Lymph,” so | I need hardly add that but for his ready and full response to my 
long as the bulletins announce ‘‘ Contributions to the Develop- | queries this account could not have been written. 
ment of the Vertebrates,” we have no right to expect authorsto | First Litter.—Born October 24, 1824, at Windsor, two males 
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and one female. Reared by terrier bitch, all died within a year. 
They were exhibited to King George IV. at the Royal Cottage, 
Windsor, on November 1, 1824. 

Second Litter.—Born April 22, 1825, at Clapham Common ; 
there were three cubs, sexes not recorded. Reared by the 
mother, as also were all the subsequent litters. They only lived 
a short time. 

Third Litter.—Born December 31, 1826 or 27, at Edinburgh, 
one male and two females. As stated in the previous paper, 
the year is given as 1827 in the handbill of the menagerie 
from which I quoted, and the other references seem to sup- 
port that date ; but Mr. John Atkins says it is given as 1826 in 
a printed catalogue in his possession. 

Fourth Litter.—Borm October 2, 1828, at Windsor, one 
male and two females. 

fifth Litter.—Born May, 1831, at Kensington, three cubs, 
sexes not recorded. They were shown to the Queen, then Prin- 
cess Victoria, and to the Duchess of Kent. The whole group per- 
formed in a specially constructed cage at Astley’s Amphitheatre, 
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small dust-particles, in the direction of decreasing temperature, 
by the extra energy of the gas-molecules on one side See 
papers by myself and the late Mr. Clark in NATURE (especially 
July 26, 1883, April 24, 1884, vol. xxix. p. 417, and January 
22, 1885), andin Phil. Mag., 1884, Proc. R.I., &c. ; also by Mr. 
Aitken, Trans. R.S. Edin., 1884. And see the remarkable 
theoretical paper by Prof. Osborne Reynolds on ‘‘ Dimensional 
Properties of Gases,” Phil. Trans., 1879. 

Dust gets bombarded out of hot air on to all colder surfaces. 


| escent lamps. 


and in 1832 were taken by Mr. Atkins for atourin Ireland. To | 
a separate account of this tour reference has been made in my 


previous paper. 

Sixth Litter.—Born July 19, 1833, at the Zo logical Gardens, 
Liverpool, one male and two females. One, the male, lived 
for ten years inthe gardens. The young male lion-tigers when 
about three years old had a short mane something like that of 
an Asiatic lion ; the stripes became very indistinct at that age. 

Mr. Atkins informs me that there is a badly stuffed specimen 
of one cub which was about a year old in the Museum at Salis- 
bury, and from Mr. Harmer’s letter (see NATURE, p. 413) there 
is one also in Cambridge. 

From the account quoted by him it would seem improbable 
that that particular specimen, had it survived, could have bred. 
Asa matter of fact I learn from Mr. Atkins that none of them 
ever did breed, though he does not know of any reason why 
they should not have done so, 

Mr. Atkins thinks that the cubs of the earlier litters died from 
over-feeding ; when he adopted a different treatment he had no 
difficulty in rearing them. 

In my previous paper, in the quotation from Griffiths, the 
word ‘*superfineness” should read ‘‘ superficies.” 

This record, it may be noted, while correcting some errors in 
the previously published accounts, also extends over a period 
subsequent to all of them. V. BALL. 

Science and Art Museum, Dablin, April 15. 


Soot-figures on Ceilings. 

As the subject of dust-images was recently considered in some 
interesting letters in NATURE, I wish to record an example of a 
soot-image which was far more detailed and remarkable than 
any I have yet seen. The example is to be found on the ceiling 
of the billiard-room in the Golf Club House at Felixstowe. 
Abundant soot has been deposited above the lamps by which the 
table is lighted, and this is distributed so as to map out on the 
ceiling not only the outline of the joists, but that of the laths and 
even of the nails by which the ends of the latter are secured. 
The mark corresponding to the nail-head is certainly much larger 


than the latter. I made rom memory a rough sketch of the 
appearance, which is reproduced in the accompanying woodcut. 
I may be mistaken in the position of some of the light and dark 
shades. If the example is as new to others as it was to me it 
would be interesting to have a photograph of the ceiling b2fore 
it is again whitewashed. E. B. PouLToN. 
Oxford, April 17. ~ 


THIS phenomenon is often observed, though not often so 
clearly as in the case noticed by Mr. Poulton. It is due to the 
same cause as produces the dust-free space seen rising from hot 
bodies in illuminated smoky air, viz. a peculiar Crookesian 
(or rather Osborne Reynoldsian) bombardment of sufficiently 
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The details of this effect are specially given by Mr. Aitken in 
NATURE, vol. xxix. p. 322. The badly-conducting plaster of a 
ceiling is no doubt fully heated by contact with the air below 
except in places where the conducting power of wood or iron 
keeps it comparatively cool ; hence the picking-out of the pat- 
tern. Solid deposit from warm air onto cool surfaces can otcur 
without any actual smoke ; ¢.. it can be noticed above incand- 
OLIVER LODGE. 


The Use of Ants to Aphides and Coccide. 


I HAVE just had an opportunity of seeing Dr. R>manes’ in 
teresting work, ‘* Darwin, and after Darwin,” and find therein 
(p. 292) the production of honey-dew by Aphides adduced as a 
difficulty in the way of the Darwinian theory. I have not paid 
any particular attention t» Aphides, but have lately been much 
interested in the allied Coccide, which, since they produce a 
similar fluid attracting ants, may be considered to offer a 
parallel instance. Both Coccidz and Aphides suffer from many 
predaceous and parasitic enemies, and there seems to be no doubt 
that the presence of numerous ants serves to ward these off, and is 
consequently beneficial. There is an interesting Coccid, /cevya 
rosé, which I find oa Prosopis here, and on more than one 
occasion I have been unable to collect specimens without being 
stung by the ants. At the present moment some of these 
Iceryz are enjoying life, which would certainly have perished at 
my hands, but for the inconvenience presented by th: numbers 
of stinging ants. 

Belt and Forel have also written on the protection of Coccidze 
by ants (‘* Naturalist in Nicaragua;” and Bud’. Soc. Vaud., 
1876). Maskell has given an account of the honey-dew organ 
of Coccide, from which it appear that it is something more 
than a mere organ for the excretion of waste products. This 
author also figures some of the fungi which grow on honey dew, 
and it may well be that these also serve to prevent the attacks of 
enemies. When, as we sometimes see in Jamaica, the leaves 


| appear tobe coated with soot (Axtennaria robdinsit is the fungus), 
| it cannot be so convenient for coccinellid larvee, Chrysopa larvee, 


&c., to crawl about on them in search of Coccidz. 
Jamaica, April 3. T. D. A. CoCKERELL. 


Blind Animals in Caves. 


IN his last letter (p. 537) Mr. J. T. Cunninghan states that 
the ‘‘ early stages’ of the European Proteus have not yet been 
obtained. This assertion is incorrect. In 1888 and 1889 
the oviposition and development have been described by 
E. Zeller (Zool. Anz., 1888, No. 290, and $ahresh. Ver. 
Naturk. Wiirtt., x\v., 1889, p. 131, plate iii.), who gives a 


| coloured figure of the larva, and particularly refers to the 


adult. . G. A. BOULENGER. 


| development of the eyes. As early as 1831 (Oken’s ‘ Isis,” 


1831, p. 501) Michahelles remarked that the eyes in young 
specimens are more distinct and somewhat larger than in the 


OBSERVATIONS IN THE WEST INDIES 


H ERE we are back at Nassau for the third time, and 
thinking you might be interested to hear of my 
cruises, I send you a short sketch of our trip. The first 
time we left Nassau we entered the Bahama Bank at 
Douglass Channel and crossed the bank to North Eleu- 
thera, where we examined the “ Glass Window ” and the 
northern extremity of Eleuthera, we then sailed along the 
west shore of the island close enough to get a good view 
of its characteristics as far as Rock Harbour at the 
1 A letter from Alexander Agassizto J. [.. Dana; dated Steam Yacht 


Wild Duck, Nassau, March, 1893. Printedin the American Journal of 
Science for April, and communicated to NATuRE by the author. 
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southern end. We steamed out into Exuma Sound | 


through the Powell Channel and round the southern end 
of Eleuthera to little San Salvador, and the north-west 
end of Cat Island, where are the highest hills of the 
Bahamas. We then skirted Cat Island along its western 


face, rounded the southern extremity and made for Riding | 


Rocks on the Western side of Watling’s Island. Wecir- 
cumnavigated Watling, passed over to Rum Cay, then to 
northern part of Long Island, visiting Clarence Harbour ; 
next we crossed to Fortune Island, and passed to the 
east side near the northern end of the island on the 
Crooked Island Bank. From there we crossed to Caicos 
Bank, crossing that bank from French Cay to Long 
Island, passed by Cockburn Harbour and ended our 
eastern route at Turks Island ; from there we shaped our 
course to Santiago de Cuba to coal and provision the 
yacht. We were fortunate enough to strike Cape Maysi 
a short time after daylight, and I thus hada capital 
chance to observe the magnificent elevated terraces 
coral reefs) which skirt the whole of the southern shore 
of Cuba from Cape Maysi to Cape Cruz and make so 
prominent a part of the landscape as seen from the sea. 
We were never more than three miles from shore and 
had ample opportunity to trace the course of some of the 
terraces as far as Santiago, and to note the great changes 
in the aspect of the shores as we passed westward due to 


the greater denudation and erosion of the limestone hills | 


and terraces to the west of Cape Maysi, which seems to 


be the only point where five terraces are distinctly to be | 


seen. The height of the hills east of Pt. Caleta, where 
the terraces are most Clearly defined, I should estimate at 
goo to 1000 feet ; though the hills behind the terraces, 


which judging from their faces are also limestone, reach | 


a somewhat greater height, perhaps 1100 to 1200 feet. 
After coaling at Santiago de Cuba we visited Inagua, 
and next steamed to Hogstey Reef, a regular horseshoe- 
shaped atoll with two small cays at the western entrance. 
There we passed three days studying the atoll. This to 
me was an entirely noyel experience ; to be at anchor in 
3 fathoms of water 45 miles from any land with water g00 
fathoms within three miles outside, surrounded by a wall 
of heavy breakers pounding upon the narrow annular 
reef which sheltered us. I made some soundings in the 
lagoon and on the slope of reef outside. From there we 
returned to Crooked Island Bank to the westward of 
which I also made some soundings to determine the 
slope of the Bank. We next again visited Long Island, 
taking in the southern and northern ends which | had 
notexamined. From there we passed to Great Exuma, 
stopping at Great Exuma Harbour and sounding into 
deep water on our way out to Conch Cut when we sailed 
west crossing the Bank to Green Cay. From there we 
made the southward face of New Providence, and before 


going into Nassau Harbour made some trials in deep | 
water in the Tongue of the Ocean with the Zanner deep- | 


sea townet in 100 and 300 fathoms, depth being 700 
fathoms—after which we returned to Nassau. I had on 
board a Tanner sounding machine kindly loaned me for 
this trip by Colonel McDonald of the Fish Commission, 
and some deep-sea thermometers were also kindly sup- 
plied by him and by Prof. Mendenhall, the superintendent 
of the U.S. Coast Survey. I supplied myself with a 
number of Tanner deep-sea townets and with a supply 


of dredge and of townets and carried on board a Yale | 


and Towne patent winch for winding the wire rope which 
1 used in my dredging and towing in deep water. The 
yacht was provided with a steam capstan and by increas- 
ing its diameter with lagging we found no difficulty in 
hauling in our wire rope at the rate of 8 min. to 100 
fathoms. I carried 600 fathoms of steel wire dredging 
rope with me of the same dimensions which I had used 
on the Blake and which has also been adopted on the 
Albatross. During our second cruise we steamed 
from Nassau for Harvey Cay crossing the Bank 
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from north to south to Flamingo Cay, and_ the: 
to Great Ragged Cay, from which we took our depar- 
ture for Baracoa. At Baracoa | hoped to be able to 


| ascend the Yunque ; unfortunately I had to give up my 
| trip owing to the desperate condition of the roads. From 


Baracoa we steamed close to the shores to the westward, 


| touching at Port Banes, Port Padre, Cay Confites, Sagua, 


Cape Frances, Cardenas, Matanzas, and finally ending at 
Havana. Thistrip was a continuation of the observa- 
tions we made on the south coast of Cuba and enabled 
me to trace the gradual disappearance of the terraces 
from Baracoa to Nuevitas, and their reappearance from 
Matanzas to Havana, from the same causes which evi- 
dently influenced their state of preservation from Cape 
Maysi west. 1| also got a pretty clear idea of the mode 
of formation of the fine harbours found on the northern 
coast of Cuba to the eastward of Nuevitas, and of the 
mode of formation of the extensive systems of cays reach- 
ing from Nuevitas to Cardenas and which find their 
parallel on the south coast of Cuba from Cape Cruz to 
Cape Corrientes. After refitting at Havana we left for 
Nassau. Both on going into Havana and on leaving we 
spent the greater part of a day in towing with the Tanner 
net. I thought I could not select a better spot for finally 
settling the vertical distribution of pelagic life than 
off Havana which is in deep water—goo fathoms 
—close to land, on the track of a great oceanic current, 
the Gulf Stream, noted for the mass of pelagic life it 
carries along its course. We towed in 100, 150, 250, and 
300 fathoms and on the surface at or near the same 
locality, and I have found nothing to cause me to change 
the views which I expressed in my preliminary reports of 
the Adbatross expedition of 1891. Nowhere did | find 
anything which was not at some time found also at the 
surface. At 100 fathoms the amount of animal life was 
much less than in the belt from 100 fathoms to the sur- 
face. At 150 fathoms there was still less and at 250 
fathoms and 300 fathoms the closed part of the Tanner 
contained wothing. At each one of these depths we 
towed fully as long as was required to bring the net to 
the surface again. Thus we insured before the messenger 
was sent to close the lower part of the bar as long a pull 
through water as the open part of the net would have to 
travel till it reached the surface, giving the fauna of a 
horizontal column of water at 100, 150, 250, and 300 
fathoms of the same or greater length than the vertical 
column to the surface for comparison of their respective 
richness. From Havana we steamed to Cay Sal Bank, 
visited Cay Sal, Double-headed Shot Cays, Anguila Islands, 
and then crossed over to the Great Bank to the west of 
Andros Island. The bottom of this bank is of a most uni- 
form level, 3 and 35 fathoms for miles and then very gradu- 
ally sloping to the west shore of Andros, so that we had to 
anchor nearly six miles from the “ Wide Opening” of 
the central part of Andros which we visited. The bottom 
consists of a white marl, resembling when brought up in 
the dredge newly mixed plaster of Paris, and having 
about its consistency just as it begins to set. This same 
bottom extends to the shore; and the land itself, which 
is low where we went on shore not more than 10 to 15 
inches above high-water mark, is made up of the same 
material, which feels under foot as if one were treading 
upon a sheet of soft india rubber ; of course on shore the 
marl is drier and has the consistency of very thick dough. 
It appears to be made up of the same material as the 
zolian rocks of the rest of the Bahamas, only that it has 
become thoroughly saturated with salt water, and in that 
condition it crumbles readily and is then triturated into 
a fine impalpable powder almost like deep sea ooze which 
covers the bottom of the immense bank to the west of 
Andros. After leaving Andros we crossed the bank again 
to Orange Cay and followed the eastern edge of the Gulf 
Stream to see Riding Rocks, Gun Cay, and the Beminis. 
We then passed to Great Isaac, where we saw some huge 
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masses of zolian rocks which had been thrown up along 
the slope of the cay about 80 feet from high-water mark 
toa height of 20 feet. One of these masses was 15’ 6"x 
11”x6'. We then kept on to Great Stirrup Cay coasting 
along the Berry Cays, crossed over to Morgan’s Bluff, on 
eastward of Andros down to Mastic Point on the same 
Sound, and then returned to Nassau. 

The islands of the Bahamas (as far as Turks Island) 
are all of xolian origin. They were formed at a time 
when the Banks up to the 1o-fathom line must have been 
practically one huge irregularly: shaped mass of low land, 
from the beaches of which successive ranges of low hills, 
such as we still find in New Providence, must have 
originated. After the islands were thus raised there was 
an extensive gradual subsidence which can be estimated 
at about 300 feet, and during this subsidence the sea has 
little by little eaten away the xolian lands, leaving only 
here and there narrow strips of land in the shape of the 
present islands. Inagua and Little Inagua are still in 
the original condition in which I imagine such banks as 
the Crooked Island Banks, Caicos Banks, and other 
parts of the Bahamas to have been ; while the process 
of disintegration going on at the western side of Andros 
shows still a broad island which will in time leave only 
the narrow eastern strip of higher land (zolian hills) on 
the western edge of the tongue of the ocean. Such is 
the structure also of Salt Cay Bank which owes its pre- 
sent shape to the same conditions as those which have 
given the Bahamas their present configuration. My 
reason for assigning a subsidence of 3co feet is the depth 
of some of the deep holes which have been surveyed on 
the bank and which I take to be submarine blow-holes 
or caverns formed in the zolian limestone of the Bahama 
hills when they were at a greater elevation than now. 
This subsidence explains satisfactorily the cause of the 
present configuration of the Bahamas, but teaches us 
nothing in regard to the substratum upon which the 
Bahamas were built. The present reefs form indeed but 
an insignificant part of the topography of the islands 
and have taken only a secondary part in filling here and 
there a bight or a cove with more modern reef rock, 
thrown up against the shores so as to forma coral reef 
beach such as we find in the Florida Reef. I have 
steamed now nearly 3300 miles among the Bahamas, 
visiting all the more important points and have made an 
extensive collection of the rocks of the group. 

I hoped to have made also a larger number of deep 
soundings than I have been able to take ; unfortunately 
the trades were unusually heavy during the greater part 
of my visit to the Bahamas, greatly interfering with such 
work on a vessel no larger than the Wz/d Duck—127 feet 
on the water line. For the same reason the number of 
deep-water pelagic hauls was also much smaller than I 
hoped to make, as in a heavy sea the apparatus would 
have been greatly endangered. It is a very different 
thing to work at sea in a small yacht like the Wild Duck 
or in such vessels as the Blake and the A/éatross of large 
size and fitted up with every possible requirement for 
deep sea work. The W7/d Duck, on the other hand, was 
admirably adapted for cruising on the Bahama Banks, 
her light draught enabling her to go to every point of 
interest and to cross and recross the banks where a larger 
vessel could not follow. I am under the greatest obliga- 
tions to my friend Mr. John M. Forbes for having so 
kindly placed his yacht at my disposal for this explora- 
tion, and I hope soon after my return to Cambridge to 
publish more in detail the results of this examination of 
the structure of the Bahamas. 


ARTIONYX—A CLAWED ARTIODACTYLE. 


F any further evidence were needed to disprove 
Cuvier’s famous generalisation, it is found in the 
recently discovered hind foot of Artionyx. In this foot 
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each of the digits with all the phalanges are modified very 
much as in the primitive bears, and combined with 
metatarsals and an ankle joint almost identical with those 
of the pigs. The termination of thelimb in claws would 
have led Cuvier to predict that the whole skeleton and 
the dentition was of a clawed or carnivorous type, 
whereas in this animal we find the foot alone belongs to 
two types as widely separated as can be, and the pro- 
babilities are that the skeleton and teeth are also mixed 
in character. 

The foot of Artionyx was found last summer by the 
American Museum party under Dr. Wortman, in the 
same beds with the remarkable Protoceras recently 
described in NATURE. It belonged to an animal about 
the size of a peccary. The terminal claws were first 
exposed, and although found uncleft, they at once sug- 
gested a reference to Chalicotherium, for which the 
party was keeping a sharp look-out; but a further re- 
moval of the matrix showed a pes of an entirely distinct 
character. In the foot of Chalicotherium magnum of the 
Upper Miocene of France we find three toes, thus odd 
in number, but not strictly perissodactyle, for the largest is 


6. Anterior. 


c. External. 


Right hind foot of Artionyx gaudryi. 


not the median but the outer toe. Above the toes is an 
ankle joint of a modified perissodactyle type, that is, the 
astragalus is grooved upon its tibial side, and flattened 
where it rests upon the navicular. The navicular and 
cuneiforms are also flattened, so that the foot must have 
been placed somewhat at an angle with the leg, as it is 
in the Sloths. In Artionyx, on the other hand, there are 
five digits; the first, or thumb, was a dew-claw, very 
much shorter than the rest ; the remainir.z four, as shown 
in 4 of the figure, are nearly symmetrically placed in 
pairs on either side of the median line, precisely as in 
the Artiodactyla. This has suggested the name of the 
animal, its even-numbered toes terminating in claws. 
Above these elements we have a coalescence of the outer 
and middle cuneiforms as in many Artiodactyla. The 
cuboid, navicular, astragalus, and calcaneum, are also 
modified precisely as in the artiodactyles. The fibula 
comes down upon the heel bone, and there is the charac- 
teristic double hinge. The tibia is strongly interlocked 
on the outer side of the astragalus. The three accom- 
panying cuts exhibit the peculiar features of this foot ; 
the side views showing that the animal was digitigrade 
like the cats, and not plantigrade like the bears, although 


| the claws were more of the bear than the cat type. 
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The discovery of this foot is one of those complete 
surprises which render palzontological research so fas- 
cinating. The existence of such a type was not even 
suspected, for nothing at all similar has ever been found 
before. We were daily expecting to find remains of 
Chalicotherium in the Lower Miocene of America, but no 
one could have anticipated the complete counterpart in 
foot structure which this animal exhibits. Of course it 
will remain an open question whether Artionyx is actually 
related to the other type until we procure more of its 
skeleton, and especially of its teeth. This discovery 
seems to support Cope’s opinion that Chalicotherium 
represents a distinct order—the Ancylopoda, including 
animals of an ungulate type of skeleton, with unguicu- 
late phalanges. The writer has recently suggested that 
this order may have been given off from the most primi- 
tive hoofed mammals, the Condylarthra, at a period when 
they still exhibited many of the characters of their 
clawed ancestors. If this supposition is correct, and 
Artionyx proves to be a member of the Ancylopoda, it 
will very possibly present a unique double parallelism 
with the subdivisions of the Ungulata, Chalicotherium 
representing an odd-clawed division—the Perissonychia, 
and Artionyx an even-clawed division—the Artionychia 
—these divisions being parallel with the perissodactyle 
and artiodactyle ungulates. This is advanced as a pro- 
visional hypothesis, pending the discovery of additional 
remains. HENRY F. OSBORN. 


THE HODGKINS FUND PRIZES. 

[* October, 1891, Thomas George Hodgkins, Esq., of 

Setauket, New York, made a donation to the Smith- 
sonian Institution, the income from a part of which was 
to be devoted “to the increase and diffusion of more 
exact knowledge in regard to the nature and properties 
of atmospheric air in connection with the welfare of 
man.” 

With the intent of furthering the donor’s wishes, 
the Smithsonian Institution now announces the following 
prizes to be awarded on or after July 1, 1894, should 
satisfactory papers be offered in competition :— 

1. A prize of 10,000 dollars for a treatise embodying 
some new and important discovery in regard to the nature 
or properties of atmospheric air, These properties may 
be considered in their bearing upon any or all of the 
sciences—e.g. not only in regard to meteorology, but in 
connection with hygiene, or with any department what- 
ever of biological or physical knowledge. 

2. A prize of 2000 dollars for the most satisfactory essay 
upon (A) the known properties of atmospheric air con- 
sidered in their relationships to research in every depart- 
ment of natural science, and the importance of a study 
of the atmosphere considered _ in view of these relation- 
ships; (B) the proper direction of future research in 
connection with the imperfections of our knowledge of 
atmospheric air, and of the connections of that knowledge 
with other sciences. The essay, as a whole, should tend 
to indicate the path best calculated to lead to worthy 
results in connection with the future administration of the 
Hodgkins foundation. 

3. A prize of 1000 dollars for the best popular treatise 
upon atmospheric air, its properties and relationships 
(including those to hygiene, physical and mental). This 
essay need not exceed 20,000 words in length; it should 
be written in simple language, and be suitable for publi- 
cation for popular instruction. 

4. A medal will be established, under the name of “ The 
Hodgkins Medal of the Smithsonian Institution,” which 
will be awarded annually or biennially, for important 
contributions to our knowledge of the nature and pro- 
perties of atmospheric air, or for practical applications of 
our existing knowledge of them to the welfare of mankind. 
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This medal will be of gold, and will be accompanied by a 
duplicate impression in silver or bronze. 

The treatises may be written in English, French, 
German, or Italian, and should be sent to the secretary of 


the Smithsonian Institution, Washington, before July 1, - 


1894, except those in competition for the first prize, the 
sending of which may be delayed until December 31, 
1894. 

The papers will be examined and prizes awarded by a 
committee to be appointed as follows :—One member by 
the secretary of the Smithsonian Institution, one member 
by the President of the National Academy of Sciences, 
one by the President Zro /empore of the American Asso- 
ciation for the Advancement of Science, and the com- 
mittee will act together with the Secretary of the Smith- 
sonian Institution as member ex officio. The right is 
reserved to award no prize if, in the judgment of the 
committee, no contribution is offered of sufficient merit 
to warrant an award. An advisory committee of not 
more than three European men of science may be added 
at the discretion of the Committee of Award. 

If no disposition be made of the first prize at the time 
now announced, the Institution may continue it until a 
later date, should it be made evident that important in- 
vestigations relative to its object are in progress, the results 
of which it is intended to offer in competition for the 
prize. The Smithsonian Institution reserves the right to 
limit or modify the conditions for this prize after December 
1, 1894, should it be found necessary. Should any of the 
minor prizes not be awarded to papers sent in before 
July 1, 1894, the said prizes will be withdrawn from 
competition. 

A principal motive for offering these prizes is to call 
attention to the Hodgkins Fund and the purposes for 
which it exists, and accordingly this circular is sent to the 
principal universities and to all learned societies known 
to the Institution, as well as to representative men of 
science in every nation. Suggestions and recommenda- 
tions in regard to the most effective application of this 
fund are invited. 

It is probable that special grants of money may be made 
to specialists engaged in original investigation upon 
atmospheric air and its properties. Applications for 
grants of this nature should have the indorsement of some 
recognised academy of sciences or other institution of 
learning, and should be accompanied by evidences of the 
capacity of the applicant in the form of at least one 
memoir already published by him based upon original 
investigation. 

To prevent misapprehension of the founder’s wishes it 
is repeated that the discoveries or applications proper to 
be brought to the consideration of the Committee of 
Award may be inthe field of any science or any art without 
restriction, provided only that they have to do with “ the 
nature and properties of atmospheric air in connection 
with the welfare of man.” 

Information of any kind desired by persons intending 
to become competitors will be furnished on application. 

All communications in regard to the Hodgkins Fund, 
the Hodgkins Prizes, the Hodgkins Medals, and the 
Hodgkins Fund Publications, or applications for grants 
of money, should be addressed to S. P. Langley, Secretary 
of the Smithsonian Institution, Washington, U.S.A. 

S. P. LANGLEY, 
Secretary of the Smithsonian Institution. 

Washington, March 31, 1893. 


THE SOLAR ECLIPSE. 


Te telegrams relating to the total solar eclipse of 

April 16 indicate that the observations at the various 
centres were carried on under very favourable conditions. 
The Senegal party—which will be home next week—was 
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evidently remarkably successful. Prof. Thorpe, who was 
in charge of this expedition, sent to Lord Kelvin the 
following telegram:—“ April 19, 1893. Thorpe to President 
Royal Society, Burlington House, London. Eclipse suc- 
cessfully observed at Fundium. Position good,weather fine, 
very slight haze, Slit spectroscope good, but mainly pro- 
minence lines ; calcium and hydrogen seen projected on 
moon. ‘Thirty prismatic camera photographs, eighteen 
excellent ; mainly prominence lines ; corona lines doubt- 
ful. Ten coronograph pictures, six very good. Photo- 
metric work successful ; twenty comparisons with equa- 
torial, eleven with integrating apparatus. Deslandres and 
Colculesco also observed at Fundium, with good results. 
No word from Bigourdan at Joal, Health of expedition 
good. Blonde leaves for Teneriffe to-morrow.— Thorpe.” 

With regard to the work of the same expedition, a 
correspondent of the 77mes telegraphed from Bathurst 
on April 19:—“ The solar eclipse was successfully ob- 
served at Fundium, Senegal. The weather was fine, 
with only a very slight haze. The results of the slit spec- 
troscope were good. Thirty prismatic camera photo- 
graphs were taken, eighteen of which are excellent, while 
of ten coronograph pictures six are very good. The 
photometric work was successful, and twenty compari- 
sons were taken with the equatorial and eleven with the 
integrating apparatus. The French astronomers, MM. 
Deslandres and Colculesco also made observations at 
Fundium with good results. The health of the expedi- 
tion is excellent.” 

Last week we gave the substance of a telegram regard- 
ing Prof. Pickering’s observations at Minasaris. The 
New York Herald has published a telegram from Valpar- 
aiso, containing the following supplementary information 
asto Prof. Pickering’s work:—“‘The sunlight changed during 
the period of totality and presented a pale yellow hue. A 
faint chill was perceptible in the air. The photographic 
results with the differential spectroscope give twenty lines 
in the solar atmosphere at — of 34 seconds previous 
to totality. Two rays of light were seen issuing from the 
cusps, their terminal points corresponding to the horns of 
the new moon. The cusps were in violent motion. The 
corona showed a conical structure with a network of fine 
filaments visible to the naked eye. Four light streamers 
from the corona were noticeable, and seven prominences 
were observed, which latter were estimated to attain a 
height of 80,000 miles. The integrating spectroscope 
showed one red, one yellow, and one blue line and two 
green linesin the corona. The prominences were well 
photographed.” 

The following is a Reuter’s telegram from San Fran- 
cisco, relating to the work of the American expedition to 
Chili :—“ Prof. Holden, the director of the Lick Obser- 
vatory, has received a telegram from Prof. Schaebele, the 
leader of the American expedition to Chili, stating that 
his observation of the sun’s total eclipse was successful. 
The drawings of the corona made a year ago by Prof. 
Schaebele were found to be a true representation of the 
corona actually visible in the present eclipse. Fifty photo- 
graphs were secured by means of the three telescopes 
used by the observers. One of these gave an image of 


the sun 4 in. in diameter, and the corona covereda plate 
18 by 22 in.” 


NOTES. 

ALL the most essential arrangements have now been made for 
the Nottingham meeting of the British Association. The first 
general meeting will be held on Wednesday, September 13, at 
8 p.m., when Sir Archibald Geikie will resign the chair, and 
Dr. J. S. Burdon Sanderson will assume the presidency and 
deliver an address. On Thursday evening, September 14, there 
will bea soirée ; on Friday evening a discourse will be delivered 
by Prot. Arthur Smithells on ‘‘flame” ; on Monday evening 
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Prof. Victor Horsley will deliver a discourse ‘‘on the discovery 
of the physiology of the nervous system” ; on Tuesday evening 
there will be another soirée; and on Wednesday afternoon, 
September 20, the concluding general meeting will be held. 
Excursions to places of interest in the neighbourhood of 
Nottingham will be made on the afternoon of Saturday, 
September 16, and on Thursday, September 21. The following 
will be the presidents of sections:—A (Mathematical and 
Physical Science), Prof. R. B. Clifton, F.R.S.; B (Chemistry 
and Mineralogy), Prof. J. E. Reynolds, F.R.S. ; C (Geology), 
Mr. J. J. H. Teall, F.R.S. ; D (Biology), Rev. H. B. Tristram, 
F.R.S.; E (Geography), Mr. H. Seebohm; F (Economic 
Science and Statistics), Prof. J. S. Nicholson ; G (Mechanical 


Science), Mr. Jeremiah Head ; H (Anthropology), Dr. Robert 
Munro. 


Tue Chemical Society will hold on Friday, May 5, a Hofmann 
Memorial Meeting. Addresses will be delivered by Lord 
Playfair, Sir F. A. Abel, and Dr. W. H. Perkin. 


THE annual dinner of the Royal Geographical Society will 
take place on Saturday, May 13, at the Whitehall Rooms, 
Hotel Métropole, Sir Mountstuart E, Grant Duff in the chair. 


AT the recent Graduation Ceremony of the University of 
St. Andrews the honorary degree of LL.D. was conferred on 
Prof. Henry E. Armstrong, Ph. D., F.R.S.,.in recognition of his 
eminent services to organic chemistry. 


On Thursday, May 4, the forty-first anniversary of the elec- 
tion of the Secretary of the Institution of Civil Engineers as an 
Associate, the first ‘‘ James Forrest’’ lecture will be delivered 
by Dr. W. Anderson, F.R.S., the subject being ‘‘ The Inter- 
dependence of Abstract Science and Engineering.” 


THE City and Guilds of London Institute has forwarded to 
county councils throughout the kingdom, and to the secretaries 
of technical schools in connection with the Institute, a circular 
letter indicating various ways in which it has improved and 
enlarged the scope of its technological examinations. Among 
the alterations may be mentioned the addition of practical tests 
in photography, boot and shoe manufacture, goldsmiths’ work, 
mechanical engineering, and other subjects ; the subdivision of 
many subjects into sections to suit the requirements of different 
branches of the same trade; and the addition of examinations 
in such subjects as manual training and dressmaking. After 
careful consideration of the difficult questions involved in the 
organisation, for the first time, of a system of inspection of 
technical classes, the Committee of the Institute have adopted a 
scheme, and are prepared to receive applications from county 
councils or school committees for the inspection of classes in 
technical (other than agricultural) subjects, and also for special 
reports on the results of the examination of the students of 
separate classes registered under the Institute. 


Ir has been resolved by the Council of the Zoological Society 
of London to award the. Society’s Silver Medal to Donald 
Cameron, of Lochiel, and John Peter Grant, of Rothiemurchus, 
in recognition of the efforts they have made to protect the Osprey 
(Pandion halidtus) in Scotland. Theosprey, formerly common 
in many parts of the British Islands, has become so rare of late 
years that it is stated that only three pairs of this bird have been 
known to breed in this country for some years past. 


THE hon. secretaries of the Australasian Association for 
the Advancement of Science are sending out invitations to the 
leading scientific societies in Europe drawing attention to the 
meeting of the Association, which will be held in Adelaide, 
commencing on September 25 next. Sydney, Melbourne, 
Christchurch, and Hobart are the places,in which the previous 
meetings of the Association have been held. The meeting in 
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Adelaide will be presided over by Prof. Ralph Tate, of the | 


University in that city. 


THE late Admiral Marquis Ricci of Genoa, formerly Minister 
of Marine of the Kingdom of Italy, has left a large sum, estim- 
ated to amount to about three million lire (£120,000) to the 
authorities of his native city, for the purpose of founding a 
Scientific Institution. It is believed that this is likely to be 
devoted to a new site and building for the Museo Civico of 
Genoa, an Institution which, under the directorship of the 
Marquis G. Doria, has, as is well known to all naturalists, 
carried on splendid work in zoology for many years. We are 
sure that no better object could be selectcd for the nadieanel 
tion of this munificent donation. 


Mr. G. W. LICHTENTHALER, who died lately at San 
Francisco, bequeathed to the Illinois Wesleyan University at 
Bloomington—where he had lived during most of his life—his 
very valuable natural history collection. It includes from 6000 
to 8000 species of shells, 1000 species of marine algze, and 500 
species of ferns, besides thousands of duplicates. Mr. 
Lichtenthaler also bequeathed 500 dollars to put the collection 
in suitable shape for preservation. 


IN connexion with the International Congress of Medicine 
and Hygiene, to be held in Rome next September, there will be 
an exhibition opened (from September 15 to October 15) for 
apparatus, plans, materials, models, &c., relating to the 
following: Research in biology, therapeutics and hygiene, 
medical practice, improvement of the soil, sanitation and 
hygienic service of towns, hygiene of the interior of public and 
private buildings, individual hygiene, the health of workpeople, 
hydrology and balneo-therapeutics, &c. Diplomas and medals 
will be awarded. For information on the subject application 
is to be made to the President, Prof. L. Pagliani, Minister of 
the Interior, Rome. 

A NEW scientific society has been organised in.{Washington, 
called ‘* The Geological Society of Washington.” There are 
already more than a hundred members. The object of the 
society is the presentation of short notes on woik in progress 
rather than the reading of elaborate papers. At the first meet- 
ing Major J. W. Powell, director of the U.S. Geological 
Survey, presided, and papers were read by Mr. H. W. Turner, 
on the structure of the gold belt of the Sierra Nevada, and by 
Mr. S. F. Emmons on the geological distribution of ore 
deposits in the United States. 

THE disturbed weather conditions referred to in our last issue 
resulted in a few thunder showers only, more particularly in the 
southern districts, accompanied by slight rain at some stations. 
With these exceptions and some local fogs, brilliant weather has 
been experienced throughout the whole of the United Kingdom. 
The temperature in the southern and midland districts has been 
much above the average ; a considerable increase set in on the 
17th inst., the maximum in London reaching 70’, and since that 
time some remarkably high readings have been recorded. On 
the 20th the thermometer over the inland counties ranged from 
80° to 84°, while at Yarmouth it read 30° lower, and for 
several days the difference between these neighbouring districts 
has been very considerable. In the night of the 22nd a sharp 
thunderstorm occurred over South Devonshire, accompanied by a 
local rainfall amounting to nearly three-quarters of an inch, 
and another storm, with slight rain, occurred at Holyhead 
in the night of Monday, 24th; but in the early part 
of the present week the conditions were anti-cyclonic 
over a great part of the country, and the weather was 
very dry. The Weekly Weather Report of the 22nd instant 
states that rainfall was upon the whole less than the mean in all 
the wheat-producing districts and in the south-west of England, 
while in Ireland and the west of Scotland there was a slight 
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excess, Bright sunshine was less prevalent than for some weeks 
past ; the percentage of possible duration ranged from 24 in the 
east of Scotland to 58 in the south of England. 


THE meteorological authorities in the United States are doing 
their utmost to utilise weather forecasts by adopting various 
means for their wide and rapid dissemination. The American 
Meteorological Fournal for April contains accounts of two 
methods recently inaugurated in New England. From 
September 12 to October 1, 1892, an electric search light 
placed on Mount Washington was used for flashing forecast 
signals over the surrounding country. Reports received from 
persons in the vicinity show that the plan was quite successful, 
and the flashes were reported to have been seen at a distance of 
eighty miles. It is intended to resume this novel method next 
summer. The local forecast official at Boston sends out 
three hundred printed copies of forecasts daily by rail. The 
bulletins are distributed from the trains, and posted immediately 
on receipt in the various railway stations in neat frames provided 
for the purpose by the Weather Bureau. In this way the fore- 
casts are brought before the public in as short a time as possible. 


Pror. J. MARK BALDWIN, of the University of Toronto, has 
accepted the Stuart Professorship of Psychology in the Princeton 
University, and will begin work there in September. Science 
says that a suite of rooms has been set apart in North College 
for experimental psychology, and that a liberal appropriation has 
been made for its equipment. 


Mr. W. DE MorGAN, in accordance with the request of the 
Egyptian Ministry of Public Instruction, has been making ex- 
periments at Cairo with Egyptian clays with a view to determine 
whether it would be possible to use them for the production of 
glazed earthenware. A correspondent of the Zimes at Cairo 
says that after about eight weeks’ work Mr. de Morgan con- 
siders that, whilst the production of porcelain and white 
earthenware is quite out of the question, there exist -abundant 
materials for other descriptions of pottery, especially white ma- 
jolica, similar to delft or della Robbia ware. But the cost of 
fuel is a stumbling-block. Mr. de Morgan, says the corre- 
spondent, considers that nothing can exceed the skill of the 
native throwers, who, with the most simple contrivances, pro- 
duce far better results than the European workmen with 
elaborate apparatus. 


IN his report for 1892 Dr. Trimen, the director of the Royal 
Botanic Gardens, Ceylon refers to the fact that of every 100 
Ibs. of tea consumed in England during the year 84 lbs. were of 
British growth, viz. 53 in India and 31 in Ceylon, only 16 lbs. 
being the produce of China. There was an increase of nearly 
2,000,000: Ibs. in the direct export of Ceylon tea to Australia, 
viz. 5,166,154 lbs. against 3,210,598 lbs. in 1891 ; and Dr. Trimen 
thinks that the costly advertisement at the forthcoming Exhibi- 
tion in Chicago may reasonably be expected to lead to a large 
sale in the future in America. Ceylon, he says, urgently needs 
this ; for while there is no reason to fear any drawback to con- 
tinued success as far as cultivation and manufacture are concerned, 
there is a real danger of over-production ; and its consideration 
as a possibility, by no means remote, induces him earnestly to 
recommend those concerned to devote some portions of their 
land to other cultivations. In the low-country especially much 
caution should be exercised in opening further land in tea 
estates. One result of the enormous development of the tea 
industry in the island is unfortunate. The industry so over- 
shadows all other cultivations that there is now little room for 
trial or experiment with smaller products on estates, and not 
much stimulus to investigate them in the Botanic Gardens, 


A COMMITTEE called the School Gradation Committee is at 
present being formed, the object of which, according to the 
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Times, is to promote the systematic and consecutive gradation 
of schools and universities, and to supplement the valuable 
work of recent years in respect of technical instruction by an 
effort to bring all effective schools and colleges, whether special- 
ised or not, within a comprehensive national scheme. It is 
thought that this ‘‘may be most economically done, with the 
minimum of interference, centralisation, and narrowing uni- 
formity, by the recognition and encouragement of existing 
effective schools, and by using available resources under local 
control mainly to facilitate the ascent of pupils from lower to 
higher grades.”” Among the members of the committee are 
Sir H. Roscoe, Sir P. Magnus, Prof. R. C. Jebb, Prof. Max 
Miiller, and Prof. H. Sidgwick. 


To determine the light refraction of liquid oxygen, Herren 
Olszewski, and Witkowski (Cracow Academy) have lately made 
use of total reflection. The liquid was held in a metallic case 
having windows, and a number of protective envelopes. Into 
it dipped a double plate formed of two plane-glass plates, with 
an air layer of 0':006 mm. between, which could be turned from 
without through a given angle. 
introduced, and the refraction of the liquid determined by means 
of the bright interference-fringes observed with the netting of 
the telescope at the borders of the field of total reflection. The 
relative index of refraction was found to be 1°2232, and the 
absolute coefficient 1°2235 (Dewar and Liveing, with the 
prism method, obtained 1°2236). The same authors sought 
also to determine light-absorption, using for the liquid a pro- 
tected tube closed below with a glass plate, while another tube 
with terminal glass plates, dipped in the liquid above, and 
could be screwed up or down, A ray of light was sent through 
from below, and passing through various thicknesses of 
liquid (according to the position of the inner tube) was reflected 
in a spectral photometer, and compared with a direct ray. For 
the spectral region of most intense absorptionof the green yellow 
(between A = 577 and A = 570), values between 84 and 89 per 
cent. were obtained for the light passing through 1 mm. thick- 
ness of oxygen; for the red absorption band 88. 


THE question of the purity of ice consumed for alimentary 
purposes in Paris has been lately before the Conseil de Salubrité 
de la Seine (Acv. Scz.). This ice is of two sorts, manu- 
factured and collected. The production of artificial ice is 
about 27,000 tons a year, and of the ‘‘crop”’ of natural ice, the 
lac Daumesnil at Vincennes yields about one-half (12,000 to 
15,000 tons a year). The price of the manufactured ice is 
eighteen to twenty francs a ton ; that of the collectedice three to 
four francs. Thedemand in Paris is not wholly met from those 
two sources ; and there is some ice imported from Sweden and 
Norway, which is, naturally, dearer than the ice from lakes, &c., 
jn France. Now the lake Daumesnil just referred to is polluted 
on the one hand by the entrance of a sewer, and on the other 
by an artificial stream from the plateau of Gravelle ; this stream 
traverses the Bois de Vincennes, and in the fine season receives 
all sorts of impurities from its banks. It is a question, therefore, 
of interdicting the collection of ice from thislake. The sewer 
it appears, might be suppressed, but the Administration cannot 
touch the stream. It is proposed to limit the use of ice from 
sources like this lake to applications in which the ice is not 
brought into direct contact with the liquids or solids to be cooled, 
and that when such contact takes place (as in cooling drinks) 
artificial ice alone should be used, got exclusively from spring 
water, or river water Sterilised by heat. 


THE Agricultural Department of New South Wales has been 
making a series of interesting and useful inquiries as to the plants 
most visited by bees in the various districts of the colony. Some 
of the results are set forth in the February number of the Depart- 


Monochromatic light was | 


[APRIL 27, 1893 


ment’s Gazette. It has been clearly proved that the flora of 
Australia includes honey-producing trees, shrubs, and plants of 
a high standard of excellence ; the honey produced by bees in 
the near neighbourhood of the forest being of the finest quality, 
and having few (if any) faults. While a gum-tree is in bloom 
the bee will pass over the most tempting plant in a garden and 
wing its way to the borders of the bush; but, on the other hand, 
a field of maize in tassel is a source of the greatest pleasure to 
the busy little workers, who swarm in countless numbers, collect- 
ing the pollen so necessary for their wants. The plants which 
next seem to have the greatest attraction are the fruit-trees, 
familiarly called summer fruits. Clover (both white and red) 
yields a large quantity of first-rate honey, and bees kept at places 
where clover grows never fail to visit the modest flowers of the 
plant ; dandelion, also, is a valuable honey-yielding flower, and 
is noted in all districts from Albury to Tenterfield. As to the 
size and colour of the flowers most affected by the bees, much 
diversity of opinion exists among apiarists, and in the face of the 
very conflicting replies, the Gazette thinks it would be vain to 
try to determine what coloured flowers are most attractive. 


| If is not, perhaps, generally known that the largest wine- 
| growing district in Germany is Alsace-Lorraine. According 

to a report forwarded to his Government by the French consular 
| agent at Frankfort, while the Wiesbaden regency has only 
7,300 acres planted with vines which in 1890 yielded 1,644,040 
gallons, the Coblenz regency 18,950 acres, giving 3,755,220 
gallons, that of Tréves 8,980 acres, giving 1,832,400 gallons, 
Alsace-Lorraine alone contains 75,640 acres, the production of 
which in 1890 was 16,999,000 gallons (6,429,740 gallons in 
1891), a production which is chiefly consumed in the country 
itself. According to the same authority (whose report is sum- 
marised in the current number of the Board of Trade Journal) 
the average annual production of wine in the whole world 
during the five years from 1886 to 1890 is estimated at 
2,811,600,000 gallons. In this production Italy figures for 
690,c08,000 gallons, Spain for 657,250,000 gallons, and France 
for 606,562,000 gallons ; that is to say these three countries 
supply two-thirds of the total quantity produced. Germany, 
with an average annual production of 51,705,610 gallons, only 
occupies the tent h place among wine-growing countries. The 
value of some of her wines partly compensates her, however, 
for the relatively small quantity of her annual crop. 


THE Imperia Forest School at Dehra Dun seems to be exer- 
cising a remarkably wholesome influence on the native students 
who attend its classes. Addressing the students at-the recent annual 
distribution of certificates and prizes, Sir E. C. Buck, secretary 
to the Government of India in the Revenue and Agricultura! 
Department, said that the school had been a signal success in 
the widest sense. The student who passed through a technica! 
school was usually fitted only for the technical profession which 
he was taught at the technical school. But the Dehra Schoo! 
teaching was of such a broad and useful character that he believed 
its students, that is, the students who passed out of it success- 
fully, would be more fit for any kind of work requiring originality 
and practical treatment than the students of any school or college 
in India. It was the only important educational institution in 
India in which the student was taught more in the field and in 
the museum than in the lecture room ; in fact in which he was 
taught how to observe, and how to draw conclusions from obser- 
vation. The consequence had been that the only signal instances 
which had, to his knowledge, occurred of original research 
leading to position and useful results being accomplished by 
natives of India, had been those in which such results had been 
produced by ex-students of the Dehra School. Only recently the 
Government of India had been obliged to close apprenticeships 
attached to the Geological Department, because natives of India 
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could not be found qualified for original research. It was not 
that natives of India had not in them the necessary qualifica- 
tions ; it was that the power lay undeveloped in them , and had 
not been brought out by a training in habits of observation. 


Messrs, SWAN SONNENSCHEIN and Co. have in the press and 
will shortly publish a work by Dr. Edward Berdoe, entitled 
“The Healing Art,” a popular history of the origin and growth 
of medicine in all ages and countries. 


AT a recent meeting of the Société Francaise de Physique 
M. Janet gave an account of his experiments on electric oscil- 
lations of medium frequency (about 10,000 per sec.). The 
arrangement he employs is as follows :—A battery of accumu- 
lators furnishes a current which passes through a high resistance 
CD and a low resistance AB placed in series. The ends of AB 
are joined to the plates of a condenser and also to the extrem- 
ities of a circuit AHB. The latter consists of a coil of self-in- 


duction L and resistance _ joined in series with an equal non- 


inductive resistance. The quantities RL and the capacity of 
the condenser are so chosen that when the circuit is broken at 
AB oscillations are set up in the condenser circuit. By means 
of an interruptor, closely resembling that used by Mouton in his 
work on the discharge of a condenser, the differences of potential 
¢, and ¢, at the extremities of the inductive and non-inductive 
resistances are determined at different times after the breaking 
of the primary circuit, and the values plotted on a curve as 
functions of the interval after the break. If 7 is the current in 
the circuit AHB at any instant then the first curve gives the 
value of ; + and the second that of z; so that 

2 at 2 dt 
a 
dt 
can be obtained from the second curve, so that if the self-in- 
duction is constant during an oscillation the ratio of these two 
quantities will be constant. This is found to be so, the value of 
L deduced from the curves being constant and also independent 
of the capacity of the condenser and of the electromotive force 
employed in the primary circuit. The author has also obtained 
from his observations the value at each instant of the difference 
of potential V between the plates of the condenser (a mica one) 


is equal to the difference of the ordinates. The value of Rg 
2 


and of the charge Q, and he finds that the quotient I repre- 


senting the capacity of the condenser, is greater for decreasing 
than for increasing values of V. ‘The shape of the curves ob- 
tained recall those Ewing has found in the case of the mag- 
netisation of iron, and indicate a kind of hysteresis or viscosity 
in the dielectric. 


THE problem of obtaining a well-defined and trustworthy 
standard for the intensity of a source of light can hardly be said to 
be completely solved. Violle proposed as a unit the amount of 
light radiated by one square centimetre of molten platinum at the 
moment of solidification. But in order to keep the platinum 
absolutely pure, and its surface clean and smooth, it would be 
necessary to melt large quantities of the metal in an electric fur- 
nace. Siemens proposed platinum foil at the instant of melting, 
but a series of 500 meltings gave deviations of 10 per cent. in 
spite of the greatest precautions, mainly on account of the tearing 
of the foil on melting. According to a report recently presented 
to the Reichstag, the physicists of the Imperial Physico-Techni- 
cal Institute at Berlin have been endeavouring to make Siemens’ 
unit available for practical purposes by fixing the temperature of 
the platinum in some manner independent of its melting point. 
It was found that at any given temperature the ratio of the total 
radiation to that transmitted by a layer of water of a certain 
thickness was constant within 2 per cent. for plates of platinum 


of different thicknesses and from different sources. To measure | 
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the amounts of radiation a very delicate bolometer was con- 
structed. A piece of platinum foil was welded on to a piece of 
silver foil of ten times its thickness, after which the combination 
was rolled between copper rollers down to a thickness of ,}5 
mm. It was then cut in a dividing machine so as to form a 
long continuous strip of 1 mm. breadth withina small area. Four 
such strips were mounted in a frame, and freed from silver by 
etching with acid, thus leaving strips ;,\;; mm. thick, When 
tested, the bolometer was found to be extremely satisfactory. 
The Institute is at present engaged on determining the absorptive 
action of water and of the quartz vessel containing it. Further 
important questions are those regarding the effect of impurities 
in the platinum and the kind and duration of incandescence, 
questions which must be answered before the method can be 
regarded as thoroughly practical. 


AMIDOPHOSPHORIC ACID, PO.NH,.(OH),, the primary amine 
of orthophosphoric acid, has been isolated by Mr. H. N. 
Stokes, and its properties and those of several well-crystallising 
salts are described by him in the March number of the American 
Chemical Fournal, It has hitherto been found impossible to 
obtain this substance owing to the extreme difficulty of regulat- 
ing the decomposition by water or acids of the products 
obtained by the action of ammonia on pentachloride or oxy- 
chloride of phosphorus. It has now been obtained, how- 
ever, by employing, instead of the two latter compounds, 
the ethers of phosphoric acid. The most advantageous 
method is to dissolve the chloride of diphenylphosphoric 
acid, PO.CI(OC,H;)., in alcohol and to react upon it with 
alcoholic ammonia, when a beautifully crystalline substance, 
diphenylamidophosphate, PO.NH,.(OCgH;)., is at once 
formed. This diphenyl ether of amidophosphoric acid yields 
an alkaline salt of amidophosphoric acid upon saponification 
with caustic potash or soda ; upon converting this into the lead 
salt, decomposing the latter with sulphuretted hydrogen, and 
precipitating with alcohol, the free acid is obtained in the form 
of fine microscopic crystals. In the actual preparation it is not 
necessary to first isolate the chloride of diphenylphosphoric 
acid. It is only necessary to boil one molecular equivalent 
of phosphorus oxychloride with two molecular equivalents of 
phenol in a flask attached to a reflux condenser until no further 
evolution of hydrochloric acid occurs: the product contains, 
along with other derivatives, the chloro-diphenyl ether required. 


| The liquid only requires to be diluted with alcohol, when the 


alcoholic ammonia may be directly added and the crystals of 
the amido diphenyl ether precipitated. Diphenylamidophos- 
phate is a comparatively stable substance melting at 148° and 
resolidifying to a mass of crystals. The crystals are readily 
converted into acid potassium or sodium amido phosphate by 
means of a concentrated solution of caustic potash or soda ; the 
reaction is very energetic and is complete in ten minutes. Upon 
acidification with ice-cold acetic acid and addition of alcohol, the 
acid salt is precipitated. Acid potassium amidophosphate, 


NH, 
PoCOK crystallises in six-rayed stars or rhombohedra ; the 
OH 

neutral salt is extremely soluble in water and is very difficult to 
obtain crystallised. The acid sodium salt usually forms small 
hexagonal crystals, and the neutral sodium salt also crystallises 
well and, unlike the potassium salt, is not deliquescent. The 
lead salt is obtained in the form of a precipitate, consisting of 
groups of radiating plates, upon adding a solution of lead 
acetate to a solution of the acid potassium salt. In order to 
obtain the free acid from it, the crystals are suspended in iced 
water and a current of sulphuretted hydrogen allowed to bubble 
through. The filtrate from the sulphide of lead may then be 
allowed to fall directly into alcohol when the crystals of amido- 
phosphoric acid are at once deposited. 
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AMIDOPHOSPHORIC ACID crystailises in tabular or short 
prismatic crystals which are insoluble in alcohol, but readily 
soluble in water, to which they impart a sweetish taste. The | 
solution is readily distinguished from phosphoric acid inasmuch | 


as it yields no precipitate with silver nitrate. It evolves no | period of light variability. After plotting a number of obser- 
ammonia upon treatment with caustic alkalies, but merely vations on the light curve of the star, the recorded appearances 
forms the salt of the alkali metal. The solution slowly decom- | of the spectrum ‘* were in some degree contradictory, ’ although 
. : Leashes The solutions of the acid | °¢™t@!n results were obtained, but they were left incomplete, 
owing to Prof. Keeler’s withdrawal from the observatory. The 
and neutral salts of the alkaline metals yield many correspond- — yecults may be briefly stated as follows :— 
ing acid and ntutral amidophosphates of other metals by double (1) Bright hydrogen lines C and F, bright D, line and dark 
decomposition with soluble salts of those metals. D lines are always visible with the Lick refractor. Certain 
: fainter bright lines are absent only at principal minimum. 
Nores from the Marine Biological Station, Plymouth :— (2) Light variations due to changes in brightness of continuous 
Last week’s captures include Phoronis hippocrefia, the Actinian | spectrum. 
Corynactis viridis, and the Foraminiferan Haliphysema. In (3) Bright lines brightest when continuous apectrum brightest. 
the floating fauna the Coelenterate element remains unchanged ; (4) Bright broad = hen 
the larvae of the Nemertine Cephalothrix have made their first 


distinguishable. 
appearance for the year ; the number of Polychzte larvee and of (5) No really remarkable changes in the appearance of the 


Cirrhipede Nauplit has become considerably smaller H the later | Spectrum took place during greater part of period. Observations 
stages of various Decapod Crustacea (A/egalopa, A/ysis-stages) | show no relation between spectral changes and secondary 
have appreciably increased in numbers ; and minute young | minimum of the star. Pee a ‘ 
Oikopleure now occur in considerable quantity. The ‘‘gelatin- ' (6) Most remarkable changes at principal minimum. ‘ |The 

» age : bright lines became dimmer and perhaps sharper. The fainter 
ous alga”’ and Rhizosedenia are extremely abundant. The 


bright lines disappear. ‘The D lines become darker. Strong 
Hydroid 7udularia bellis, the Gastropod Nassa reticulata, and absorption lines appear on the more refrangible side of certain 


the Decapod Crustacea Pagurus levis, Galathea sguamifera, bright lines in the green, the separation of the dark and_ bright 
Porcellana platycheles and Pilumnus hirtellus are now | lines being at least five-tenth-metres. Other bright lines are per- 
breeding. haps similarly affected. A narrow darkline appears above the D, 
line at the same time. Shortly before the first maximum is 
THE additions to the Zoological Society’s Gardens during the _ reached the dark lines disappear.” - 
past week include an Orang-Outang (Simia satyrus, from Prof. the of observation 
Borneo, presented by Mr. Thomas Workman ; a Spotted | “4S only capable of allowing per observe a pen 2 a mach 
; : more complex series of changes” which no doubt takes place. 
Ichneumon (//erfestes nepalensis) from India, presented by Lady In the Bulleti 
Blake ; a Raven (Corvus corax) British, presented by Lady SOCIETE ASTRONOMIQUE DE FRANCE.—In the Audletzx of 


= 2 ne this society for 1892, the sixth year since its foundation, several 
Rose ; a Peregrine Falcon (Malco feregrinus) British, presented articles of importance will be found to be scattered throughout 


by the Old Hawking Club ; a Greek Tortoise ( Zes¢do greca) | its numerous pages. Of these we may refer our readers to some 
European, presented by Mrs. Alcock ; a Martineta Tinamou  selenographic studies by MM. Gaudiberi, Flammarion, and 
(Calodromas elegans) from Argentina, three Spotted-sided Antoniadi, examination of recent studies of Jupiter by M. 
Finches (Amadina /athami) from Australia, purchased ; a Flammarion, and M. Edouard Foulséré’s graphical method of 


; . : determining the co-ordinates of solar spots. The valuable ob- 
Panama Amazon (Chrysotis panamensis) from Panama, received  ceryations made by M. E.-L. Trouvelot on the planets Venus 


in exchange ; six Indian Wild Swine (Sus crestatus), four and Mercury, a full account of which has been given in these 
Barbary Mice (A/us dardarus) born in the Gardens. columns (NATURE, vol. xlvi. p. 468), will also be found here, 
together with a discourse by M. F. Tisserand on the movement 
of the moon, with reference toancient eclipses. Among other 
communications M. Schmoll gives a summary, with tables, of 
OUR ASTRONOMICAL COLUMN. the solar spots observed during the year 1891, M. Guillaume 
LARGE TELESCOPES.— Much has heen written during the last | Gescribes his observations on the surface and rings of Saturn, and 
few months with reference to the usefulness or non-usefulness of | MM. Quenisset and Trouvelot contribute their observations on 
large telescopes. That the verdict.is given in favour of the | Planets and remarkable solar protuberances respectively. A 
former is not at all surprising, for are we not far away from the | Simple method of determining the positions of solar spots, and 
limit, if there be one, beyond which larger instruments will be | Of measuring their displacements, is treated by Dr. Huette, 
available ? Dr. Common has many times pointed out the practic- | While M. Bruguicre gives a most interesting account of M. 
ability of constructing large reflectors (his five-foot being a gooi | Lippmann’s work on photography in colours, and M. Pluvinel 
example of the type of instrument he could enlarge), while the | ©" the coming (now past) eclipse of the sun. 
Lick instrument, the work of the Clarks, is really onlya beginning | Wo tstncHam CrrcuLar, No. 34.—With reference to the con- 
of what will be done in large telescope building. For refractors | tents of the Wolsingham Circular, which we recently gave, Dr. 
it has many times been urged that the increase in size of lenses | Kreutz, in Astronomische Nachrichten, says :—‘‘ The first star, 
involves such a thickness that much light is thereby lost by | Esp.-Birm 180, is certainly given by Chandler as (2258). 
absorption. M. Alvan G. Clark, with reference to this particular | Aurigz in his list of probable variable stars A. J. 216 ; see als: 
point, says a few words in Astronomy and Astrophysics for | Astronomische Nachrichten, 2764, p. 63, No. 2. The second 
April, in which he points out that such is not the case. Greater | star is evidently identical with B.D. + 57°°727 = A. G. Hels. 
aperture means greater light-grasping power, and as it is quite | 3032. Position for 1900: 3h. 23m. 23s., + 58°9'°0. The 
unnecessary to considerably increase the thickness of the lens, | original magnitudes of the Hels. zones are: 9*Im (February 15, 
the former predominates over the latter. With the forty-inch | 1872), and g‘om. (February 15, 1873). : 


discs, a combined thickness of four inches is | spRronoMICAL JOURNAL PRIZES —The judges appointed by 
off the editor of the Astronomical Fournal say a few words in the 
: ° “ee current number (No. 293) with reference to some general con- 

ry. {t is plgasing to hear through him that a steady siderations connected with the presenting or withholding of the 


improvement is being made in manufacture of glass, and that : : 03 
the present discs are infinitely superior to the early ones, and awards. For comet observations, allowance for optical qualities 


6B el a " | of telescopes will to a certain extent be made; relative freedom 
how soon still more trans- from systematic peculiarities of observation will be regarded as 
; a mark of excellence. Even more important than the nomina! 

SPECTRUM OF B Lyr& —The extreme interest that lies in this | or apparent precision in other respects.” For individual pre- 
variable, especially for spectroscopists, makes it a subject ofkeen | cision of observations, freedom trom large or abnormal errors 
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research, and the important observations made by Prof. Keeler 
with the great Lick refractor, and contributed to the num- 
ber of Astronomy and Astrophysics for April, will be the more 
eagerly read. The observations were undertaken with theintention 
of connecting possible changes in the spectrum of the star with it. 
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would be of the first importance. In orbit computation the 
judges will regard with special attention care exercised in 
revision of published observation, ingenuity displayed in search- 
ing out and evaluating systematic errors, completeness and 
soundness of discussion, ability shown in indicating probable 
limits of uncertainty in adopted elements, &c. With regard to 
variable stars, enough has already been said, but the judges 
remark that definite reductions cannot of course be expecied, 
as from the nature of the case many years must elapse. 


GEOGRAPHICAL NOTES. 

THE Hon. G. N. Curzon, M.P., read a paper on his recent 
journey in Indo-China at the meeting of the Royal Geographical 
Society on Monday. The whole region, he pointed out, is 
dominated by its great rivers, and may be divided into the 
mountain district of the north cleft by vast gorges, and the low 
plains of the south mainly composed of alluvial deposits, 


seventh century Tongking, now 60 miles inland, was on the 
coast. A very remarkable feature which gives to parts of the 
coast a beauty comparable with that of the Inland Sea of Japan is 
abroken belt of limestone cut into curious flat-topped sections 
of all sizes, and perforated by the sea or rivers with many 


rise to a height of from 50 to 500 feet, and are best seen in the 
Bay of Along in Tongking. In Annam Mr. Curzon travelled 
to Hue by the ** Mandarin’s Road,” a track which is carried over 
several cols by some skilful engineering in the form of rock stair- 
cases. Throughout Annam the traveller is much confused by the 
number of names applied indiscriminately to each village, 
and the maps hitherto constructed by the French officials 
are far from satisfactory. The people of Annam have the 
submissiveness without the nerveless apathy of the Hindu, 
and as craftsmen they are industrious and artistic. Coal 
is abundant, some seams being more than 1So feet thick at 
Haton, on the Bay of Along. Hueé is a city of great interest, 
being beautifully situated and near a number of magnificent 
ancient tombs. Cambodia or Cambogia, as Mr. Curzon pre- 
fers to spell the name, is of interest, mainly on account of its 
ruins, the number and character of which make a long stay 
desirable, if the traveller would do justice to his opportunities. 

THE newly published report of the Bengal census reveals the 
interesting fact that there is a steady transference of popula- 
tion from the most densely to the more thinly peopled parts of 
the province, the former prejudice against leaving the native 
village having apparently vanished. Mohammedanism is in- 
creasing rapidly in Bengal, and the custom of widow marriage 
amongst Hindus has become common. ‘hese facts are signi- 
ficant of progress. 

THE supremacy of the great ports of Europe as entrepots for 
the trade of the world is rapidly becoming a thing of the past. 
Two recent instances of independent action on the part of the 
colonies are of more than local importance. One is the estab- 
lishment of a line of steamers trading direct from New York to 
Cape Town, another the commencement of a regular service of 
fast steamers from Vancouver to Sydney, N.S. W. 

A COMMUNICATION was lately made to the Paris Geographical 
Society on the strength of a statement in a Russian newspaper, 
describing a curious mountain group in Podolia. This is said 
to rise abruptly from the plain with a grandly rugged crest 
composed of a broken circular rim surrounding a crater-like de- 
pression. ‘The whole mass is composed of limestone, in which 
fossil corals abound, and the inference drawn is that this is, in 
fact, a full-sized fossil tertiary atoll. The name of the moun- 
tain is given as Miodoborski, but it is called Toltra by the 
Natives, 

AT a general meeting of the Royal Geographical Society 
called by the requisition of a few Fellows who objected to the 
action of the Council in the manner of admitting women to the 
Fellowship of the Society, it was proposed to frame a bye-law 
restricting the privileges of lady Fellows, and rendering them 
incapable of serving on the Council or in any office in the 
Society. The question whether ladies should be admitted at 
all was voted upon after a somewhat heated discussion, and it 
was decided by 147 to 105 that women should not be admitted 
as Fellows of the Society. This decision was entirely unfore- 
seen; it is a retrograde step which, we feel sure, will be 
disapproved and regretted by the majority of the Society. 
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where the coast lands are steadily encroaching onthe sea. Inthe | 
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THE Royal Medals of the Royal Geographical Society have 
been awarded to Mr. F. C. Selous for his travels in Africa, and 
to Mr. W. W. Rockhill for his journeys in Tibet. The Gill 
Memorial was awarded to Mr. H. C. Forbes, and the Cuthbert 
Peek Grant to Mr. Charles Hose for his travels in Sarawak. 
Major Powell, Washington, Prof. Ratzel, Leipzig, and M. 
Vivien de St. Martin, Paris, were elected honorary corresponding 
members of the society. 


INSTITUTION OF MECHANICAL ENGINEERS. 
ON the evenings of Thursday and Friday last week, April 20 

and 21, an ordinary general meeting of the Institution of 
Mechanical Engineers was held in the thea're of the Institution 
of Civil Engineers, by permission of the Council of the latter 
body. ‘There were three papers on the Agenda, but only two 
were read, namely, Mr. Dean’s paper on copper plates for 
locomotives, and the second report of the Alloys Research 
Committee, the author of which was Prof. W. C. Roberts- 
Austen, C.B., F.R.S. Our readers will remember that the 
first report of the Alloys Research Committee was read, and 
discussed at the October meeting of 1891, and an abstract of it 
appeared on page 22 of our 45th volume. A large part of the 
first report was taken up by the consideration of the effect of 


| various alloys on gold, and it will be remembered that the author 
fantastic caverns and tunnels. The masses of caverned rock | 


was somewhat sharply criticised for the course he had taken in 
framing his report, gold being a metal not used by engineers, 
at least for constructive purposes. ‘This second report carries 
the matter further, and it is possible now to appreciate Prof. 
Roberts-Austen’s reasons for taking the course he did. In 
opening the sulject he referred again to the ‘‘ periodic law” of 
Newland and Mendeleeff, and upon it he based a large part of 
his reasoning in the first report. ‘he researches of Raoult 
Van’t Hoff, and Arrhenius, led to the view that the molecules 
of small quantities of elements, distributed through a mass of a 
solvent, retain their individuality. The work of Heycock and 
Neville (and also the experiments described in the author's pre- 
vious report) point to the conclusion that the added elements 
may retain their freedom when they are present in much larger 
quantities than o°2 per cent., which is the amount of added 
matter the Committee usually dealt with in their researches. 
The point raised was whether the added element does, or does 
not, remain free in the mass of the solvent, and as the author 
pointed out, it is a vital one in limiting the scope of the inquiry. 

Ifthe added element enters into combination with the solvent 
its individuality will be changed, and it might be that the me- 
chanical properties of the metallic mass would mainly depend 
on the degree of fusibility of the compound formed. If the 
concentration of the solution is such that a fraction of the dis- 
solved body alone remains isolated, the influence of the volume 
of the added elements, will evidently be disturbed, as this in- 
fluence is supposed to be exerted only by a single constituent 
of the mixture, whilst the mechanical properties of a solidified 
mixture are functions of both constituents, in the favourable 
circumstances where the solvent is not started by the added 
element, and where the law of atomic volumes is applicable. A 
metal is seldom homogeneous and is more often formed of 
rounded polyhedral grains, and the cohesion in the interior 
of a grain differs from the adherence between the neigh- 
bouring grains. The law of atomic volumes cannot apply, the 
report pointed out, to the adherence of the grains, that being 
regulated by other causes, such as the rate of cooling and pressure, 
and whether a compound be formed, which solders the grains 
together. Arguing from these facts, the author pointed out that 
an attempt to prove the nature of the influence of atomic volumes 
by mechanical tests only led to anomalies, and more cr less 
grave irregularities being encountered. The investigation was 
not, however, limited to mechanical tests, independently of 
which it had been shown that the influence of impurity on the 
molecular transformation in iron, studied by Osmond, may be 
shown in several ways. Transformation may be assisted by the 
presence of impurity, the temperature at which they occur may 
be altered, or the molecular changes may even be entirely pre- 
vented by the presence of elements which behave in strict 
accordance with the law of atomic volumes. The author re- 
ferred to the remarkable series of experiments recently made by 
E. Warburg and F. Tegetmeier, which would seem to demon- 
strate the possibility of producing eventually a degree of porosity 
in vitreous bodies, which will admit the passage of elements 
having comparatively small atomic volumes, while other elements, 
having larger atomic volumes, are strained off, thus occasioning 
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a mechanical sifting of the elements, {In ‘making these experi- 
ments, a cup-like receptacle was used, which had a vertical 
partition of sheet glass placed in it, so that the cup was divided 
into two parts by the glass. Sodium amalgam was placed on 
one side and pure mercury on the other; the whole was then 
heated to a temperature of 200° C., at which the glass became 
slightly conducting. By the aid of a battery, the sodium atoms 
of the sodium silicate were set in motion, and after 30 hours 
it was found that a considerable quantity of sodium, amounting 
to 0°05 gramme, had passed into the mercury which was 
originally pure. A corresponding amount of sodium had been 
lost by the amalgam, but the glass had exactly preserved its 
original weight and clearness. ‘The glass was partly composed 
of neutral molecules of sodium silicate, together with free 
molecules both of sodium (hase) and of the acid, and of the free 
sodium capable of being transported under the influence of the 
electric current. When Tegetmeier replaced the sodium 
amalgam by lithium amalgam and repeated the experiment, the 
sodium of the glass passed as before into the originally pure 
mercury, and the glass became opaque on the side touching the 
lithium amalgam ; but after a time the opacity extended right 
through the thickness of the glass, and the metallic lithium 
began to accumulate in the previously pure mercury. It is 
not possible thus to chase out all the sodium present in 
the glass’; but the free sodium atoms are replaced by 
those of lithium. 
contained 2°4 per cent. of potassium and 13°! per cent. of 


| a type. 
Analysis showed that the glass originally | 


sodium ; but after the experiment, while retaining the same per- | 


centage of potassium, it had only 4°3 per cent. of lithium, and 
only 5°3 percent. of sodium. The glass in which lithium had 


thus replaced part of the sodium was very tender, opaque, and | 


friable. The conclusion to be drawn is that the atoms ot 
lithium, having an atomic weight of 7, and an atomic volume 
of 15°98, can pass along the tracks, or molecular galleries left 
in the glass by the sodium atoms, the atomic weight and volume 
of which are 23 and 16'04 respectively. When a metal of 
superior atomic weight and volume to sodium was substituted for 
the lithium—such as potassium, with atomic weight 39 and 
atomic volume 24—it was found not possible to chase out the 
sodium, the new atoms being too big to pass along through the 
spaces where the sodium had been. We are thus confronted 
with a molecular porosity which can in a sense be gauged ; 
and the mechanical influence of the volume of the atom 
is made evident. Proceeding to the details of the experi- 
ments made by the committee, the influence of im- 
purities on copper was next referred to. The question was 
raised whether normal copper can be made to assume an 
allotropic state, analogous to that in which there is reason to 
believe iron can exist, and if so are the properties of normal and 
of allotropic copper as widely different from each other as those 
of the distinct varieties of certain well-known non-metallic 
elements. The point is one of considerable interest, and Prof. 
Roberts-Austen seems to have little doubt that copper can be 
prepared by electrolytic deposition, in an allotropic state, in 
which the density of the metal is from 80 to 82 as compared 
with 8°92, which is that of normal copper. The effect of 
mechanical and thermal treatment upon copper was then referred 
to, and some interesting figures were given, showing how 
different may be the properties of a metal chemically pure ; for 
instance, rods of very pure electrolytic copper,all the same sample, 
but variously treated, broke under stresses varying between 
8-219 tons and 18,750 tons to the square inch; the former 
being the tensile strength of cast rods, and the latter of cast 
rods worked and not annealed; whilst cast rods carefully 
worked, and annealed gave a tensile strength of 18-259 per 
square inch, The experiments show a difficulty in determining 
a standard tenacity for copper. 

The effects of arsenic, bismuth, and nickel upon copper 
afforded one of the most interesting parts of the investigation, 
and from the engineer’s point of view an extremely im- 
portant section of the series of experiments. It has been too 
often accepted as a matter of fact that pure copper is the best 
that can be used for engineering purposes, and specifications 
are generally ffamed to this effect. The Research Committee, 
however, show that the metal may be, and frequently is, asa matter 
of practical fact, too pure for the purpose; thus, it has been 
found that a very fair percentage of arsenic improves the copper 
used in fire boxes of locomotives. It is well known that of old 
these parts of the boiler lasted for a much longer period of time 
than they do in the present day, In fact, as Mr. Tomlinson, an 


NO. 1226, VOL. 47] 


old railway engineer, said in the discussion, they used to expect 
to get half a million miles of running out of a copper fire box, 
whereas about half that distance is all that is obtained in the 
present day. This he attributes to the effect of electrical matters 
upon engineering practice. The electricians insist on their 
copper being absolutely pure, and that has raised the standard, 
so that now the copper smelters get all the impurities out of the 
metal, whereas in old times a considerable percentage of alloy, 
especially arsenic, was present. Antimony appears to behave 
like arsenic, and when present in proper proportion greatly 
strengthens the copper. Bismuth, on the other hand, renders 
copper singularly weak. With o'r percent. of bismuth asample 
of copper was too brittle to work, and had at the ordinary tew- 
perature a tenacity of 18,000 tons to the square inch ; but at a 
higher temperature the fall in tenacity was very rapid, and 
there was practically no elongation. The prejudicial effects 
of bismuth did not seem to disappear, even though but a trace 
were present. In one test of a singularly pure copper, con- 
taining only 0’002 per cent. of bismuth, although the metal was 
strong and worked well, the elongation was very small. ‘lhe 
variation in the effect of arsenic and antimony on the one hand, 
and of bismuth on the other, is of considerable interest, for ac- 
cording to the classification of Mendeleeff, arsenic, antimony, 
and bismuth all belong to the same family, of which nitrogen is 
The atomic volume of bismuth—20’9—is, however, 
higher than that of arsenic—13°2, or of antimony—17°9, end 
therefore, according to the principle laid down by Prof. Roberts- 
Austen, bismuth ought to diminish the tenacity of copper, of 
which the atomic volume is only 7°1. But in accordance with this 
reasoning the influence of arsenic and antimony should be exerted 
in the same direction, even though inaless degree. The author 
has turned his attention to this matter, and has already been 
conducting a series of experiments which have extended over 
nearly twelve months. The investigations are, we believe, not yet 
complete, but the results will be given subsequently. A diagram 
was, however, exhibited at the meeting, in which curves were 
shown, illustrating the behaviour of various alloys of copper and 
bismuth during cooling, and the wholly unexpected fact was re- 
vealed that the copper passed below the freezing point before it 
actually became solid. On each curve there was a second or lower 
point of solidification, which occurred at a constant temperature 
in all the alloys, and was very close to the melting-point of bismuth 
itself. The existence of this second point was very evident, 
even when the copper contained only one per cent. of bismuth, 
and this fact goes far to explain the peculiar action of bis- 
muth on copper. It would appear that whether very poor 
or very rich in bismuth, the alloy of copper may be a portion 
of bismuth, containing perhaps a little copper, always re- 
mains fluid until the temperature of the mass has fallen to 
260° C., which is the point at which bismuth tself solidifies. 
The presence, Prof. Roberts-Austen stated, of a fluid con- 
stituent in an alloy long after the mass itself had become 
solid, is doubtless the determining cause which enables the 
metal to assume a highly crystalline, and consequently 
an intensely brittle structure. So far as he was aware the 
cause of the peculiar behaviour of bismuth could not have been 
revealed by any other method of investigation than the one 
adopted. In connection with this point, a fact brought forward 
during the discussion by Mr. Gowland, is of interest. In the 
course of his metallurgical work at the Japan mint, he had 
brought before him a large number of bars of silver for the 
purpose of coining, but they were so brittle that it was impos 
sible to work them at all. On investigation he found that there 
was an appreciable quantity of bismuth in the silver, ‘The 
structure was coarsely crystalline, and though the whole mass 
was so hard and brittle, the crystals themselves were very 
ductile. The conclusion he came to at the time was that the 
crystals of silver had become separated, as it were, by a film 
of bismuth. The fact bears out the correctness of Prof. Roberts: 
Austen’s mode of reasoning. Judging from their polished sur- 
faces, the alloys of copper rich in bismuth are to all appearances 
as coherent as the alloys of copper and tin, which have great 
strength. The report gives some interesting particulars of the 
effect of pressure. The passage of iron from one allotropic 
modification to another is accompanied not only by a change of 
heat capacity, but also by achange of volume. This matter was 
referred to in the previous report, but the author gave some further 
interesting particulars of experimenis carried out by compres 
sing a piece of steel in a hydraulic press, in order to obtain 
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pressure were not applied. In one case a cylindrical piece of steel, 
1” long and }" in diameter, was bored through two-thirds of its 
length by a hole ,';” in diameter, in which a thermal junction was 
placed. The mass was heated to 1000” C., and it was found that 
without the application of pressure recalescence occurred at 
650° C., but when a load of 9 tons per square inch was 
applied, recalescence occurred at 620° C., and was com- 
paratively feeble. The experiment, it need hardly be said, 
is one very difficult to make, and could only be done by 
those having command of special apparatus. Other experi- 
ments were carried out, the result showing that the recal- 
escence point is lowered by pressure, but it was found that the 
lowering was not affected, unless the load was applied at a tem- 
perature well above that at which recalescence takes place. 
Experiments were made with Newton’s alloy of bismuth, lead, 
and tin, the full results of which will be published at some future 
time. In considering the whole scope of the report, the author 
said that it might be asked what evidence had been gathered as 
tothe mode of action of added elements, and whether it appeared 
that the atomic volume of the added element had a dominating 
influence on the mechanical properties of the mass in which it is 
hidden? The true action of an added element, the author 
pointed out, may readily be masked by its action as a deoxidiser. 
Notwithstanding these difficulties, it is undoubtedly proved that 
bismuth, potassium, and tellurium, all of which have atomic 
volumes, greatly lower the tenacity of copper. Arsenic, which 
has a larger atomic value (13°2) than copper (7°!) confers strength 
on copper, but it is very certain that the limit of elasticity, and 
the ductility of a metal are greatly influenced by the presence of 
an element with large atomic volumes. This fact may be of 
more molecular significance than the diminution of tenacity, 
to which, for the sake of simplicity, attention was mainly 
directed, when the early experiments on gold were made. 

In the discussion which followed the reading of the paper a 
number of speakers took part. The most important contribu- 
tion was that of Dr. Watson, of the Broughton Copper Com- 
pany, who brought forward some practical experience to re- 
inforce the deductions of the author. Mr. Arnold, of the 
Technical Schools, Cambridge, read a very long manuscript, 
which it would be rash on our part to attempt to abstract, and 
which we cannot afford the space to give in full. Mr. Hadfield, 
of Sheffield, questioned the accuracy of the beta form of iron 
theory promulgated by Osmond and adopted by the author. 
The point is one of considerable importance, but requires a wide 
field for its discussion. 

On the whole it cannot be doubted that the report is a most 
valuable contribution to the scientific knowledge at the com- 
mand of the engineer, and were the attention called to the 
action of bismuth on copper its sole result, the labours of the 
committee would not be without warrant. 

The summer meeting of the institution will be held this year 
at Middlesborough on August 1 and three following days. 


CONIFERS. 
THIS is a bulky volume of nearly 600 pages, and contains a 
vast amount of information. If the Royal Horticultural 
Society had published nothing but this since 1891 they would 
have amply satisfied those who are interested in conifers, and 
have keenly felt the want of such a book of reference as the one 
now under notice. Some of the papers published in the report 
could have been omitted without loss, but on the whole the 
editors have done their work well. In the preface they say, in 
sending out this memorial of the Conifer Conference, 1891, ‘‘ we 
would draw attention to the fact that it contains far more than 
a mere verbal report of the conference, Dr. Maxwell T. Masters, 
F.R.S., and Prof. Carl Hansen,of Copenhagen, having promised 
at the time to recast their notes more fully. This they have 
done most kindly, and with infinite labour and research, but not 
without some little expenditure of time, the final sheets of MS. 
having only come into our hands in July, and the corrections 
extending up to September 29. 

“The names adopted by Dr. Masters and Prof. Hansen may, 
of course, be relied upon as representing the latest decisions of 
botanical science in England and on the continent of Europe 
respectively, though future research may necessitate some still 
further slight alterations. However, the hitherto inextricably 
confused nomenclature of conifers may safely be described as 
settling down upon the lines adopted in this volume by these 

* Report of the Conifer Conference, 1891 (issued November, 1892). 
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two eminent authorities, who, although not yet in absolute 
agreement, will be found to approach very nearly.” 

The list of conifers and texads, by Dr. Masters, is by far 
the most important contribution to the nomenclature and 
synonymy of conifers which has appeared since the publication 
of Parlatore’s monograph in De Candolle’s‘‘ Prodromus”’ in 1868; 
it is much more complete than Beissner’s ‘‘ Handbuch der 
Coniferen-Benennung,” and the more recent ‘‘ Handbuch der 
Nadelholzkunde,” of the same author. There seems no 
reason to doubt that Dr. Masters’s list will be used and followed 
by English systematists generally. Dr. Masters, in drawing up 
the list of genera, follows Bentham and Hooker’s ‘‘ Genera 
Plantarum” as the standard authority. A few deviations from 
it have, however, been made in accordance with more recently 
obtained knowledge. Pseudolarix is accorded generic rank 
(and not united with Larix, as in the ‘‘ Genera Plantarum,” whose 
authors had not seen male flowers); Keteleeria too, after a 
careful study of living material, has been separated from Abies 
and reinstated as a genus—Dr. Masters’s studies having on these 
points proved the justice and accuracy of Carriére’s views. The 
Chilian Prumnopitys is restored to generic rank, and separated 
from Podocarpus, with which it was united by Bentham and 
Hooker. 

The Pinetum Danicum of Prof. Carl Hansen is unsatis- 
factory, and its omission from the report would have been 
desirable. It is a somewhat ambitious performance, but in bulk 
is very largely made up of extracts from books and periodicals. 
Many of the records are certainly useless ; for instance, unde: 
Pinus longifolia, itis stated : ‘‘ one plant, however, exposed out 
of doors does not appear to have suffered” ; this Indian species 
is tropical in its requirements, and as it will not grow out of 
doors even in the south of England, it is in the highest degree 
improbable that it would, even under the most favourable con- 
ditions, exist in the open air in Denmark. A curious mistake 
occurs on p. 372, where the Viennese botanist, Prof. Giinther 
Beck, Ritter von Mannagetta, figures as Prof. Giinther, Knight 
of Beek von Managetta. On p. 330 Prof. Hansen remarks 
under Prumnopitys that its wood is much valued by ‘‘ebon- 
ists." He probably means cabinetmakers (cbenistes). 7suga 
hookeriana and 7. pattoniana are kept up as distinct species by 
Hansen ; but Prof. C. S. Sargent, who is familiar with the two 
forms in their native habitats, has no hesitation in regarding 
them as specifically identical. Hansen accords generic’rank to 
Biota, Thuyopsis, and Chamecyparis, the first and second being 
merged into Thuya, and the third into Cupressus by Dr. Masters. 
It is rather annoying to find the obsolete geographical ex- 
pression ‘“‘ New Holland ” constantly used by Hansen. New 
Holland and South-east Victoria are given as the native countries 
of one species. 

The coniferze of Japan, by H. J. Veitch, is a valuable paper. 
From it we learn the somewhat startling fact that, in proportion 
to the area of the country, the flora of Japan contains more 
coniferous species than that of any other country in the world. 
Japan boasts of forty-one species and thirteen genera, whereas 
in the whole of Europe there are but eighteen species and seven 
genera. 

A. D. Webster, ‘“‘Conifers for Economic Planting.” Mr. 
Webster is a practical forester of wide experience, and he con- 
siders that out of all the conifers cultivated in Britain only 
sixteen can be utilised in an economic sense, or for truly profit- 
able planting. These are the larch, silver fir, Corsican pine, 
Douglas fir, Pinus Strobus, Scotch fir, Thuya gigantea, Spruce 
fir, Austrian pine, Pinus Pinaster, Abies nordmanniana, Sequoia 
sempervirens, Cupressus macrocarpa (or, as Mr. Webster calls 
it, C. lambertiana), Cedrus atlantica, Pinus rigida, and 
Cupressus lawsoniana, The order in which these names are given 
represent the relative value of the trees as timber producers. 
Under each heading Mr. Webster gives valuable data as to rates 
of growth under different conditions as regards soil, eleva- 
tion, &c. 

In a compact paper of thirteen pages Mr. W. Somerville gives 
a very good résumé of the present state of our knowledge of 
the quality of coniferous timber as affected by sylvicultural 
treatment. Mr. Somerville’s remarks are sure to be perused 
with profit by landowners and foresters. 

Mr. D. F. Mackenzie, on the timber of exotic conifers: 
uses and comparative value, contributes much valuable in- 
formation. Taking the value of Scotch fir timber at 100, the 
author calculates that of Cupressus macrocarpa at 190 and that 


| of C. lambertiana at 283 ; as these two names represent one and 
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the same species, the widely different results are probably due ' 
to the trees furnishing the timber having been grown under 


different conditions. Mr. Mackenzie mentions a curious fact 
‘observed in the working of the various pine timbers I have 
named. It was found that the wood of pines having three leaves 
in a sheath was, as a rule, much harder than those having only 
two, whilst all those having five leaves in a sheath were uniformly 
soft, and when dressed had a silky appearance. So general is 
this characteristic that one could almost at once tell to what 
class a certain plank of pine timber belonged.” ‘These observa- 
tions we do not remember to have seen previously recorded. 

‘* The Diseases of Conifers.” Although in German there isa 
literature of considerable extent on this subject, the publications 
in English are few. Prof. Marshall Ward is a very careful and 
competent observer, and his contribution to the report is of great 
value both to the man of science and to the practical forester. 

Mr. W. F. H. Blandford’s insects injurious to conifers 
is an excellent +¢sumé of all that is known up to date of the life- 
history of the various insect pests, which have been noted as 
injurious to conifers. How important this subject is may be 
judged by the destruction wrought by the larve of Zifarus 
monacha between 1853 and 1868 in East Prussia, Poland, and 
Russia, where the spruce was killed over an area of 7000 square 
German miles. A similar instance is that afforded in 1890 in 
the Bavarian forests by the same destructive insect, the loss 
cause! by ‘this to the revenue being estimated at 440,000. 
Those, however, who, like the writer of these notes, travelled 
over the districts affected during the ravages of the larve, would 
realise much more vividly the gravity of the attack than others 
could from a mere perusal of statistics. 

Not the least valuable portions of the report are the stat- 
istics of conifers in the British Islands, and the value in 
the British Islands of introduced conifers, by Mr. Malcolm 
Dunn. These statistics represent an enormous amount of 
energy and perseverance on the part of the compiler. The tabu- 
lated forms give particulars from a large number of places in the 
British Islands, and deal with the soil, altitude, age of trees, 
their height, girth, &c. The list of conifers and largest 
specimens, also by Mr. Dunn, gives the dimensions of the 
largest specimens taken from the above-mentioned tables and 
also the number of returns respecting each species, G. N. 


THE EARTHQUAKES IN ZANTE. 

Ll AST week we noted the fact that another disastrous earth- 

~ quake had occurred in Zante on Monday, April 17, and 
that it had been followed by various slighter shocks. Accord- 
ing to a special correspondent of the Zimes at the town of 
Zante, the centre of the disturbance seems to have been under 
the sea about two miles from land. Before the great shock 
the inhabitants of the district of Vasilikos, near this centre, 
heard submarine rumblings, which increased in loudness till the 
earthquake occurred. Two huge boulders were detached from 
the neighbouring mountain and rolled into the valley betieath. 
The same correspondent records that on the afternoon of April 
21 there were several violent shocks. 

The conditions under which this series of earthquakes has 
occurred will no doubt be carefully studied. Meanwhile we may 
call attention to a good article contributed to the AZediterrancan 
Naturalist for April by Mr. W. G. Forster, seismologist, 
manager, and electrician, [astern Telegraph, Zante, on the 
earthquakes which did so much damage in January. From this 
paper we reprint the following historic statement :— 


‘* From the traditions of the place it has always been considered 
pretty certain that Zante must invariably expect a more or less 
severe earthquake about every thirty years. I find, however, that 
this cycle of seismic disturbances is common to all earthquake 
districts in south-eastern Europe and Asia Minor, and that there 
exists also a fairly proven and established law which governs 
these periods of visitation, for instance, whenever any long time 
has elapsed without the slight shocks—which average one or 
more a week in earthquake districts of non-volcanic regions— 
and when to these periods of comparative quiescence succeeds 
one of constant earth tremors, then a disastrous shock is nearly 
certain to take place. This is a very important point, and can- 
not be neglected when the question as to the origin of the shocks 
is under consideration. 

“* The last strong local earthquake previous to the present 
series of shocks occurred on October 26, 1873, and although it 
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was far less severe, it originated within a mile or so of the 
present one’s centrum, as proven by a knot of submarine cable 
having been then lost, buried under the immense mass which 
fell into it, at the bottom of the sea ; and by the measurements 
taken at the time. 

‘** This earthquake had precisely the same characteristics as 
the present one, both previously and subsequently to its occur- 
rence, and although very many severe and slight shocks have 
been felt since 1873, in no case were they of so pronounced a 
local nature as those just recently experienced. When the great 
earthquake of August 27, 1886, occurred, which destroyed 
Filiatra on the mainland to the south-east of Zante, this island 
was fortunately outside the direct vibrative waves of seismic 
forces radiating from the centrum of that shock ; which covered 
up six knots of submarine cable in latitude 37°25’, longitude 
21°11’ east of Greenwich ; but still it did considerable damage, 
ard its force was severe enough to cause the greatest alarm even 
in so distant a place as Malta. 

‘*From that year until the spring of 1890 there were numbers 
of small shocks, but after then and up to August, 1892, only a 
very few tremors were recorded. On August 16 last year about 
twelve small shocks suddenly occurred during the day, purely 
local, and all from east to west. After three days of absolute 
tranquillity they began again, and although merely pulsations 
they were of a very pronounced character. 

** At midnight on August 27 the shock was strong, and from 
then until the still smarter shocks of September 3 and 5 the 
earth seemed always shaking. Another few days of quiescence 
were followed by a renewal of shocks. This state of things 
continued until the middle of January last—and was again 
succeeded by a fortnight of perfect tranquillity. At 9 p.m. on 
January 30 a very distinct rumbling occurred, which was fol- 
lowed by a short, sharp shock, as if from some falling mass, 
and then all was still again. I noticed after the shock a series 
of small ripples on the sea, which was previously an 
subsequently quite calm. The night passed very quietly until 
5.34 a.m., local time, when the whole island began to sway 
terrifically from east to west, with a purely undulating motion, 
finishing up by a movement which I can only describe as 


| being similar to that of some mighty force wrenching out the 


bowels of the earth. This shock lasted twelve seconds, and 
its centre was undoubtedly in the sea very close to the town, 
and due east of the same. From its apex of origin its range 
of destruction, on the frontage of the town, was not wider than 
two miles, spreading out to about fifteen when it reached the 
villages at the base of the range of hills, six miles off. 

‘“*The destructive force had a tendency to incline from 
due east to the north-west of the island, which is 
about 27 miles in length by an average breadth of eight, 
a subsequent shock taking a much lower range. During 
the whole day shocks were alarmingly frequent and numbered 
some hundreds between the first and nightfall when everybody 
went to the open ground in a most panicstricken condition. At 
1.56 a.m. on February! another terrific shock took place—not 
so severe as the first, but with a range towards the south-west and 
of increasing destructive force. This shock lasted 20 seconds 
and was also succeeded by numberless others. After 23 hours 
a third severe shock occurred and periodically during the whole 
week others of decreasing intensity took place. Since the first 
shock until the present date, at least one thousand (including 
pulsations and tremors) have been felt. 

‘*Of course the direct and indirect damage has been very 


| great owing to the extensive zone of destruction, the scattered 


nature of the villages and to the bad construction of the houses 
in general and to their dilapidated condition owing to extreme 
poverty of the island. At least half a million sterling is re- 
quired to rebuild the place, and as this amount can never be 
realised many of the ruins are likely to remain untouched and 
most of the population will have to emigrate.” 


SCIENTIFIC SERIALS. 

American Journal of Mathematics, vol. xv. 1 (Baltimore: 
Johns Hopkins Press, January, 1893).—The piéce de résistance 
of this number is a memoir by Prof. Cayley on symmetric 
functions and seminvariants (pp. 1-74), in which the author 
further develops the theory of seminvariants, and in connection 
therewith is led to some investigations on symmetric functions. 
The subject is treated with characteristic ability and atiords 
ample evidence of the writer’s recovery from his recent serious 
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iliness. Prof. Cayley also contributes some tables of pure 
reciprocants to the weight S (pp. 75-77). Two short notes 
follow on the differential equation, Au+k*u=o by Maxime 
Bocher (pp. 78-83), and geometrical illustrations of some 
theorems in number by Ellery W. Davis (pp. 84-90, with a 
diagram). M. Halphen is the mathematician whose portrait is 
given with this opening number. 


Bulletin de [ Académie Royale de Belgique, No. 3 (1893).— 
Among the scientific papers communicated to the Academyare the 
following : On the common cause of surface tension and evapor- 
ation of liquids, by G. Van der Menshrugghe. The author 
deduces from his theory an explanation of the fact that evapor- 
ation is more rapid from a convex, and less rapid from a con- 
cave, than from a plane surface.—Survival after the successive 
section of the two vagi, by M. C. Vanlair. Survival after 
successive section of both the branches of the vagus nerve can 
be obtained in full-grown animals as well as in young ones. 
The time necessary for the regeneration of its inferior laryngean 
branch is generally much longer than that hitherto accepted. 
In the full-grown dog the period exceeds at least ten months. 
The regeneration of one branch is quite independent of the 
section of the other. The question whether the pneumogastric, 
like the sciatic nerve, possesses the power of regenerating itself 
twice in succession remains as yet unanswered. It is, however, 
certain that an interval of six months and a half does not suffice 
for its second regeneration.—On the digestion of the ccelen- 
terata, by Marcelin Chapeaux. The action of the ferments 
secreted by the actinia upon starch, cellulose, chlorophyll, and 
fat, was investigated. Starch submitted to the action of an 
aqueous solution of these ferments, or injected into the gastro- 
vascular cavity, was transformed into glucose. The action was 
slow in the case of non-hydrated starch. The transformation 
took place equally well in acid and in alkaline solutions. 
Cellulose and chlorophyll were not digested. The fats were 
emulsioned by the ferments contained in the endodermic 


cellule. These ferments were without effect upon the alge. | 


Among the Siphonophora digestion is certainly exclusively 
intracellular. No dissociation of fibrine is, on the other hand, 
ever observed in the gastrovascular cavity, and no difference 


could be established between the alkalinity of the liquid con- | 
tained in this cavity and the surrounding sea-water.—Contri- | 


bution to the nitrogen question, by A. Petermann. This is an 
experimental confirmation of the results of MM. Schleesing fils 


and Laurent, showing that free nitrogen is absorbed from the air | 


by the micro-organisms of the soil. 


SOCIETIES AND.ACADEMIES. 
LONDON, 


Royal Society, March 2.—‘‘ Harmonic Analysis of Hourly 
Observations of Air Temperature and Pressure at British 
Observatories,”’ by Lieut.-General R. Strachey, R.E., F.R.S. 

This paper is a discussion of the results of the computations 
contained in a volume recently published by the Meteorological 
Office,ofthe harmonic components of the first four orders, for each 
month for twenty years, of the daily curves of temperature and 
pressure at Greenwich; and for the first three orders, for the 
temperature and pressure, for each month for twelve years, at 
the seven observatories maintained by the Meteorological 
Office. 

This system of analysis supplies the means of establishing an 
exact comparison between various unsymmetrical curves, such as 
those representing hourly values of temperature, by resolving 
them into symmetrical components, having periods of twenty- 
four hours, twelve hours, eight hours, and six hours, and so 
forth, and its application to the records dealt with in the tables 
contained in the volume above referred to gives satisfactory 
proof-of the important light it can bring to bear on the periodical 
changes of diurnal temperature. 

In the usual expression the coefficients of the cosines of the 

arcs are designated by the letter #, and those of the sines by ¢. 
The total amplitude of the component is designated by P. 
_A modification of the usual notation is made by the introduc- 
tion of the value of the epoch of the first maximum that occurs 
after midnight, which is designated by the letter u, and estab- 
lishes the connexion of the component with the hour of the day 
re - sun’s place more conveniently than the method usually 
adopted. 
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I. Greenwich Temperature. 

The examination of the tables shows that, with very consider- 
able variations of absolute magnitude, there is on the whole 
very marked consistency in the main characteristics of the 
components. 

Taking as a test the position of the epoch of maximum, which 
is more directly dependent on the sun’s action and on his posi- 
tion than the amplitude, it will be seen that the values of « 
indicate very clearly the closeness of this connexion. 

In allthe components a truly periodical variation of the value 
of « is apparent, and the period of maximum always travels 
backwards, that is, it becomes earlier as the year passes from 
winter to summer, while it returns in the opposite direction in 
the change back to winter. 

For the first component the variation of the five years’ mean 
of wu from the twenty years is in no month more than 21°, or ten 
minutes of time, and the average for all months is less than half 
that amount. 

In the second component the variation of the five-year mean 
from the twenty-year mean isin no month more than 6°, and 
the average is only 2°°3, or nine minutes of time, 

In the third component the variation of the five-year from the 
twenty-year mean in no month exceeds 5’, and the average in 
all months is only 2°'1, or 83 minutes of time. 

The largest variation of the five-year mean of the fourth com- 
ponent for any month from the twenty-year mean is 10°, and the 
average for all months is 4°°3, or seventeen minutes. Consider- 
ing how small are the absolute values of the coefficients 7, and 
74, on which the value of uw, depends, the average being a little 
less than ,';th of a degree Fahrenheit, it is rather a matter of 
surprise that the variations should be so small than that they 
should reach their actual amounts, 

The component of the first order, which in the winter is more 
than double the magnitude of any of the others, and in summer 
more than ten times as great, gives the dominant character to 
the daily curves of temperature. In the series of twenty years 
variations in different years of as much as 100 per cent. are to be 
found for almost every month, but for the most part even these 
irregularities disappear in the mean of a series of five years, 
and the monthly means for the twenty years are remarkably 
consistent. 

The progression of the value of P, in the course of the year, 
follows approximately the sine of the sun’s meridional altitude 
and the empirical formula 


P = 10 cos 0°91 


gives a close approximation to the values shown in the tables, if 
a ‘‘lagging” of eight or ten days is allowed in reckoning the 
sun’s place. 

The second component has two clearly marked maxima about 
the time of the equinoxes, and a principal minimum at mid- 
summer. 

The component of the third order varies in a converse 
manner, having two well-marked minima at the equinoxes, with 
a principal maximum at midsummer. 

The component of the fourth order appears to combine the 
characters of the two previous ones, having two maxima about 
the time of the equinoxes, and a principal minimum in the 
winter. 

The mean value of « for the first component is 214’, corre- 
sponding to 2h. 26m. p.m., the variation due to season being 
12° or 48m. of time, by which the maximum is earlier in summer 
than in winter. ; 

In the second order the first maximum in June is 24°, or rh. 
20m. earlier than in January. 

In the third order the difference in the same direction is 63. 
or 4h, 12m. of time. 

In the fourth order there is some doubt as to the manner in 
which the change of epoch of the summer and winter maxima is 
brought about. But remembering that the fourth component in 
cludes four series of undulations, the most probable explanation of 
these changes is to be found in a change of the position of these 
undulati: ns, during which, between January and February, when 
the first maximum is about 10° after midnight, or ch, 40m. a.m., 
the first recedes, and its place is taken by the second, which 
leads to sudden appearance of a maximum about 60°, or 4 a.m. 
A similar change between October and November in an 
opposite direction would reproduce the maximum at 10 after 
midnight. 
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In the summer months (May, June, and July) the temperature 
curve during the day hours, from 8 a.m. to 8 p.m., hardly 
differs from a curve of sines, the first component being more 
than ten times as large as any of the others, which therefore 
influence the temperature, relatively, very little. 

The relation of the epoch of the first maximum of the com- 
ponent of the third order to the time of sunrise is decidedly 
marked, the former occurring, on the average, about 12°, or 
48m. after sunrise ; the mean deviation of the interval from that 
amount being only 7°, or 28m. 


The periodical! variation in the position of the maximum leads, | 


during the winter months, to a Jositive maximum of this com- 
ponent about 1 p.m., which is combined with xegative maxima 
four hours earlier and later, which correspond to the reduced 
temperature in the mornings and afternoons of the shorter days. 
In like manner, in the suwmer months, when this component 
has a negative maximum about 1 p.m., instead of a negative 
minimum, as in winter, there will be two fositive maxima, one 


four hours eariier, the other four hours later, corresponding to the | 


Aigher temperature in the mornings and afternoons of the /onger 
ays. 

It will be seen that these positions of the midsummer and mid- 
winter maximum phases correspond respectively to days of 16 
hours with nights of 8 hours, or days of 8 hours and nights of 
16 hours, and that at these seasons, when the variations of tem- 
perature, due to these differences, are greatest, the amplitudes of 
this component are also the greatest. At the equinoxes, with 
12-hour days and nights, the component becomes a minimum ; 
and at this season the change in the position of the maximum 
takes place as already noticed. 

It might be supposed that an analogous relation between the 
fourth component and the occurrence of days of 18 hours, com- 
bined with nights of 6 hours, and wice versd, is likely to arise. 
But the data are not forthcoming to test this. 

In the summer months the time of mean temperature is nearly 
where the first component becomes zero, the second and third 
components then balancing one another. 

In the winter the time of morning mean temperature is later 


than in summer, and occurs when a positive value of the first | 


component is equal to a negative value of the second. 

The time of afternoon mean temperature throughout the year 
is somewhat either before or after 7 p.m., and almost exactly 
coincides with the time when the first and second components 
are equal, with opposite signs. 

In the summer the time of absolute minimum is between the 
hours of 3 a.m. and 6 a.m., during which the whole of the 
components are negative. 

Sunrise in December is about an hour and a half before the 
time of mean temperature ; while in June it is more than four 
hours earlier. 

Sunset in December is rather more than three hours Jefore the 
time of mean temperature ; in June it is about half an hour after 
that time. 

The rationale of some of the empirical rules for obtaining the 
mean daily temperature from a limited number of observations 
is supplied by reference to the harmonic expressions for the 
hourly deviations of temperature from the mean value. 

In the first place, it will be seen that by adding together the 
harmonic expressions for any two hours twelve hours apart, the 
whole of the odd components disappear, and that the sum is 
twice the mean value, added to twice the sum of the even com- 
ponents of the selected hours; which are equal. 

By taking the mean of observations at any four hours, at 
intervals of six hours, both the odd components and those of 
the second order will disappear, and the result will only differ 
from the true mean by the amount of the fourth component for 
the selected hours. 

So, if the mean of any three hours at equal intervals of eight 
hours be taken, the sums of the first, second, and fourth com- 
ponents will disappear, and the result will only differ from the 
true mean by the amount of the third component for the selected 
hours, which in no case can be so much as }*. 


2. Tewperature at the Seven Observatories. 


The examination of the tables will show that in their main 
characteristics the results closely resemble those for Greenwich, 
and it will not be necessary to discuss them in any detail. 

The amplitude of the component of the first order is, how- 
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lowest values being those for Valencia and Falmouth, no doul 
due to their position on the sea coast, for which stations the 
means for the years are 2°°28 and 2°°35 compared with 5°*10 
at Greenwich. 

The Kew values most resemble those at Greenwich, but the 
mean maximum at Kew is more than 1° less, and the mean for 
the year 4° less. 

The mean values of «, for the seven observatories lie be- 
tween 205° and 220°, that for Greenwich being 214°. The 
means of the summer values are about 3° or 4 less than the 
mean of the year, and of the winter values as much above it, 
as in the case of Greenwich. 

The amplitude of the first component conforms approxi- 
mately, but not so closely as at Greenwich, with the sine of 
the sun’s meridian altitude, but with a flattening of the curve 
in the summer months, and a tendency at some of the stations 
to a maximum value in May. | 

The components of the second and third orders, beyond which 
the analyis is not carried for these observatories, conform in all 
important respects to those for Greenwich, the numerical val- 
ues of the latter being, however, in all cases somewhat higher. 
The epochs of maximum follow the same laws, with an increased 
divergence of the summer epoch from that of the winter at the 
more northern stations. 

In order to test, and in some degree throw light, on the char- 
acter and significance of the harmonic components of temperature 
that have been under discussion, and bearing in mind that they 
cannot be considered to represent separate effects of physical 
forces operating at the assumed periods of the components, I 
have, at the suggestion of Prof. G. Darwin, calculated the 
harmonic components from a curve representing an intermittent 
heating action such as that of the sun, continued only during a 
portion of the day, and commencing and ending abruptly at 
sunrise and sunset. 

All cooling effects have been disregarded, and the sun’s direct 
heating action is assumed to be proportional to the sine of his 
altitude, the power of a vertical sun being taken to be 10, Hav- 
ing calculated the sun’s altitude for each hour of the day, for 
midwinter, the equinox, and midsummer, for certain selected 
latitudes, the corresponding heating effects have been computed 
to which the usual method of analysis has been applied. 

The comparison of the results thus obtained with the corre- 
sponding components derived from actual observation at places 
having nearly the same latitudes as those selected, establishes 
their close similarity, and the conclusion is unavoidable, that, 
although both in the actual and hypothetical cases the harmoni- 
components when combined are truly representative of the pecu- 
liar forms of the curves from which they were derived, this affords 
no evidence of the existence of recurring cycles of action cor- 
responding to the different components, but that the results are, 
to a great extent, due to the form of the analysis. 

The diurnal curve of temperature is z0¢ symmetrical in rela- 
tion to the mean value, the maximum day temperature being 
much more in excess than the minimum night temperature is in 
defect. To adjust the first component, which zs symmetrical 
about its mean value, to the actual unsymmetrical curve, it 
must be modified by the other components. That of the second 
order, which has one of its maxima not far removed from the 
minimum of the first order, supplies the chief portion of the 
compensation due to this cause. 

Further, from the character of the analysis, when the diurnal 
curve is symmetrical on either side of the hour half way between 
noon and midnight—that is, when the day and night are equal 
in Jength—the third component becomes zero. Any departure 
from this symmetry introduces a component of the third order, 
with the result that with a day shorter than 12 hours one maxi- 
mum will fall in the day between 6 a.m. and 6 p.m., and the 
other two in the night between 6 p.m. and 6 a.m. ; while with 
a day longer than 12 hours, two maxima will occur in the day 
and only one in the night. In the former case the negative por- 
tions of the component correspond with the reduced morning 
and afiernoon temperatures of the short day, and in the latter 
the two positive phases correspond with the higher temperature 
of the mornings and afternoons of the longer day. 

These conclusions are in conformity with those previously 
indicated. 

The available data are insufficient to enable us to say whether 
the corresponding results connected with the fourth component 
are as fully supported by observation as in the case of the third, 


ever, in all cases less than that observed at Greenwich, the | but the facts so far as they go confirm this view. 
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Anthropological Institute, April 11.—Prof. A. Macalister, 
President, in the chair.—Mr. G. M. Atkinson exhibited a 
cranium and several metal ornaments found by Mr. A. Michell 
Whitley and Dr. Talfourd Jones in a grave at Birling, near 
Eastbourne, Sussex. The peculiar coffin-like shape of the skull 
seemed to point to its belonging to the early Saxon period, 
while the metal ornaments were assigned to the late Roman or 
immediately post-Roman age.—Mr. R. Duckworth read a paper 
on two skulls from Nagyr, recently added to the Cambridge 
University collection. One of them is a female skull, and is 
remarkably dolichocephalic, the cephalic index being 69°94. 
The other skull is that of an adult male.—Prof. Macalister read 
a paper on Egyptian mummies. He described the manner in 
which they were prepared, the unguents used by the Egyptians 
and the various cloths in which the mummies were rolled. 
He explained the difference between the Egyptian cloths and 
those manufactured in England at the pre-ent day, and said that 
the object of using so few threads in the weaving was for the pur- 
pose of saving time and trouble. The material at the same time 
was brought to a high state of perfection as a manufacture, and 
indeed might even compare with some of the finest linen pro- 
ductions at the present day. Specimens of cloth were exhibited 
and the author stated, on the authority of a linen manufacturer, 
that there was only one specimen of linen manufacture in the 
United Kingdom which could be recognised as of similar 
structure to the Egyptian productions.—A paper on Damma 
Island and its natives by P. W. Bassett Smith, R.N., was also 
read. 


Geological Society, April12.—W. H. Hudleston, F.R.S., 
President, in the chair.—The following communications were 
read :—On some Palaeozoic Ostracoda from Westmoreland, by 
Prof. T. Rupert Jones, F.R.S. In 1865 the author determined 
for Prof. Harkness some fossil Ostracoda which he had obtained 
from the Lower Silurian rocks of South East Cumberland and 
North-East Westmoreland, and subsequently other specimens 
mentioned by Harkness and Nicholson in 1872. In 1891 Prof. 
Nicholson and Mr, Marr submitted a series of similar microzoa 
from the same district ; and the author now endeavours to de- 
termine their specific alliances, and revises the list of those pre- 
viously collected. He has to notice about eleven forms of 
Primitia, Beyrichia, Ulrichia, 4ichmina, and Cytherella—several 
of them being closely allied as varieties, but all worthy of study 
as biological groups, such as have been illustrated from other 
regions by writers on the Ostracoda, with the view of the exact 
determination, if possible, of species and genera, of their local and 
more distant or regional distribution, and of their range in time. 
—On some Paleozoic Ostracoda from the Girvan district in 
Ayrshire, by Prof. T. Rupert Jones, F.R.S. This paper aims 
at the completion of the palzontological account of the Girvan 
district, so far as the Ostracoda are concerned ; and fullows up 
the researches indicated in the ‘‘ Monograph of the Silurian 
Fossils of the Girvan District in Ayrshire,” by Nicholson and 
Etheriige, vol. i., 1880. In about a dozen pieces of the fossili- 
ferous shales, submitted for examination some few years ago, 
the writer finds nearly thirty specimens of Primitia, Beyrichia, 
Ulrichia, Sulcuna, and Cypridina which show interesting 
gradations of form, not always easy to be defined as specific or 
even varietal, but valuable as illustrating modifications during 
the life-history of individuals, thus often leading to permanent 
characteristics of species and genera. Like those formerly de- 
scribed in Nicholson and Etheridge’s ‘* Monograph,” the 
specimens have all been collected by Mrs. Elizabeth Gray, of 
Edinburgh.—The reading of these papers was followed by a 
discussion, in which the President, Mr. Marr, and the author 
took part. —On the dwindling and disappearance of limestones, 
by Frank Rutley. The existerce of chert between two sheets 
of eruptive rocks at Mullion I-land seemed to the author to re- 
quire some explanation. Cherts are usually associated with 
limestones, and the absence of limestones in many cases where 
cherts are found points to their removal by underground waters. 
The older the limestone the greater the probability of its thick- 
ness having dwindled. The thicknesses of the Ordovician, 
Silurian, Devonian, and Carboniferous Limestones seem to be 


in the ratio of 1: 15: 15: 100. Many limestones once existing | 


in Archzean rocks may have disappeared, as also limestones in 
later rocks, The author comments on ihe difficulty of distin- 
guishing some cherty rocks from felstones. Two appendices are 


added to the paper, the first on the travsference of lime from | 


older to newer deposits, and the second on the formation of 
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nodular limestone-bands.—This paper gave rise to a discussion 
in which the President, Prof. Hull, Mr. Walford, Prof. Judd, 
General McMahon, Prof. T. R. Jones, Prof. Hughes, Mr. H. 
W. Monckton, Dr. G. H. Hinde, and the author took part.— 
On some Bryozoa from the Inferior Oolite of Shipton Gorge, 
Dorset, Part II., by Edwin A. Walford. 


Royal Meteorological Society, April 19.—Dr. C. Theo- 
dore Williams, President, in the chair. —The following papers 
were read :—The direction of the wind over the British Isles, 
1876-80, by Mr. F. C. Bayard. This is a reduction on an 
uniform plan of the observations made twice a day, mostly at 
9 a.m. and 9 p.m., at seventy stations during the lustrum 1876- 
80 ; and the results are given in tables of monthly and yearly 
percentages.—Notes on two photographs of lightning taken at 
Sydney Observatory, December 7, 1892, by Mr. H. C. 
Russell, F.R.S. These photographs were taken with a half- 
plate view lens, mounted in a whole plate camera, and, as a 
matter of course, there is some distortion at the edges. Both 
photographs show the gaslights in the streets as white specks, 
the specks being circular in the centre and crescent-shaped in 
other parts of the plate owing to distortion. The lightning 
flashes are also distorted. Mr. Russell believes that this distor- 
tion may account for the so-called ‘‘ ribbon” flashes, which are 
seen in many photographs of lightning. He has also made some 
mea-uremenis of the length and distance of the flashes, and of 
the intensity of the light.—Notes on lightning discharges in the 
neighbourhood of Bristol, 1892, by Dr. E. H. Cook. The 
author gives some particulars concerning two trees in ‘l'yntesfield 
Park, which were struck by lightning, one on June 1 and the 
other on July 18, and also some notes concerning a flagstaff on 
the summit of Brandon Hill, which was struck on October 6.— 
Constructive errors in some hygrometers, by Mr. W. W. 
Midgley. The author, in making an investigation into the 
hygrometrical condition of a number of cotton mills in the Bolton 
district, found that the mounting of the thermometers and the 
position of the water receptacle did not by any means conform 
to the regulations of the Royal Meteorological Society, and were 
so arranged that they gave the humidity results much too high. 
The Cotton Factories Act of 1889 prescribes the maximum 
weight of vapour per cubic foot of air at certain temperatures ; 
and the author points out that if the instruments for determining 
the amount present in the mills have an error of 20 per cent. 
against the interests of the manufacturer, it is necessary that the 
makers of the mil! hygrometers should adopt the Royal Meteor- 
ological Society’s pattern for the purpose. 


PARIS. 
Academy of Sciences, April 17.—M. Leewy in the chair. 


| —Note on the observation of the partial eclipse of the sun of 


April 16, 1893, by M. F. Tisserand.—On the observation 
of the total eclipse of the 16th inst., by M. J. Janssen.— 
Effects of the drought upon this year’s crops; reply to 
M. Demontzey’s note on the planting of the highlands, 
by M. Chambrelent.—Expansion of water at constant 
pressure and at constant volume, by M. E. H. Amagat. At 
pressures higher than 200 atmospheres water has no maximum 
density above zero. At the lower temperatures, contrary to 
what takes place in the case of other liquids, the coefficient of 
expansion increases with the pressure. This increase is grad- 
ually effaced as the temperature rises, is sensibly zero at 50° or 
60°, and changes sign for higher temperatures. If water is kept 
at a constant volume the pressure increases rapidly with the tem- 
perature. Thus, for unit volume the coefficient of pressure 
increases fourfold between 10° and 100°, and the variation is 
proportionately even more rapid between 0° and 10°.—On the 
structure of simple finite and continued groups, by M. Cartan. 
—On a simple group with fourteen parameters, by M. F. 
Engel.—Demonstration of the transcendental nature of the 
number e, by M. Adolf Hurwitz. —Comparison of the inter- 
national meter with the wave-length of cadmium light, by M. 
Albert A. Michelson.—Photography of gratings engraved upon 
metal, by M. Izarn. It is possible to reproduce opaque grat- 
ings engraved upon metal in a manner analogous to the repro- 
duction of transparent ones already described. On covering 
such a grating with a layer of bichromated gelatine, and expos- 
ing to the sun through this layer, a grating effect is produced 
which, although rather feeble, is due to successive differences of 
structure corresponding to the rulings. These differences of 
structure are probably due to stationary reflected waves, and 
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need not necessarily be alternations of transparency and opacity in 
order to produce the desired effect. Very close contact between 
the film and the grating is essential. —On atmospheric polarisa- 
tion, by M. A. Hurion.—Researches on the higher alcohols 
and other impurities in vinic alcohol, by M. Emile Gossart. — 
On the general relations which exist between the coefficients in 
the fundamental laws of electricity and magnetism, by M. E. 
Mercadier.—On the reflection of electric waves at the end of 
a linear conductor, by M. Birkeland.—Multiplication of the 
number of periods of sinusoidal currents, by M. Désiré Korda.— 
On the hygroscopic properties of several textile fabrics, by M. Th. 
Schloesing fils. —Contribution to the study of the Leclanché cell, 
by M. A, Ditte.—Attempt at a general method of chemical syn- 
thesis ; formation of nitrogen compounds, by M. Raoul Pictet. 
—On the stereochemistry of the malic compounds, and the 
variation of the rotatory power of liquids, by M. Albert Colson, 
—On a chlorobromide of iron, by M. Lenormand.—On the 
saccharates of lime, by M. Petit.—On a new soluble ferment 
doubling trehalose into glucose, by M. I'm. Bourquelot.—On 
the circulatory apparatus of J/ygale Cementaria, Walck, by M. 
Marcel Causard.—Influence of the pressure of gases upon the 
development of vegetables, by M. Paul Jaccard.—On the 


ammonite layers of the inferior Malm in the county of Monte- | 
little known phases in the development of the | 
mollusca, by M. Paul Choffat.—On the mode of reproduction | 


junta, Portugal ; 


of the parasites of cancer, by MM. Armand Ruffer and H. G. 
Plimmer.—M. Lippmann presented to the Academy, in the 
names of MM. Auguste and Louis Lumiere, coloured photo- 
graphs obtained by the interference method, 


BERLIN. 

Physical Society, March 10.—Prof. Kundt, President, in 
the chair.—The President gave an account of some researches 
undertaken as an introduction to the study of Hall’s phenomenon. 
As is well known, this is directly proportional tothe intensity of 
the primary current, but iaversely proportional to the pressure 
of the plates ; on the other hand, it is not strictly proportional 
to the magnetising current in the case of the several metals so 
far examined, and it appeared probable that it might more pos- 
sibly be proportional rather to the magnetisation of the plate. 
Prof. Kundt wished to test this possibility in the case of iron, 
nickel, and cobalt, employing transparent metallic films of these 


metals magnetised to 28,000 units, whose magnetisation could | 
It was | 


be tested directly by means of their rotatory power. 
found that the Hall effect increased hand in hand with the in- 
crease of rotatory power, and therefore proportionally to the 
magnetisation of the plates. The effect was, as Hall had already 


shown, positive in the case of iron and cobalt, negative in that | 


of nickel. Bismuth deposited electrolytically in a transparent 
film gave very feeble or no results, whereas, when drawn out 


into a thin plate the effect was considerable. ‘_Dr. Wren spoke | 


on Maxwell’s proposition that waves of light exert pressure in 
the direction of their transmission, as proved in a certain case 
by Boltzmann. He deduced, under certain assumptions, a 


formula for the calculation of temperature based upon a deter- 


mination of maximal energy. 


AMSTERDAM. 


Royal Academy of Sciences, March 25.—Prof. van de | 


Sande Bakhuysen in the chair.—Mr. Pekelharing spoke of the 
peptone of Kiihne. 
real difference between the substances called pept-ne, and the 
substance called propeptone or hemialbumose. The researches 
of Kiihne and his di-ciples afterwards proved that what was 


called peptone by Schmidt-Mii'heim and by Salkowski, con- | 


tained aloumose. But it was not proved by Kiihne that the 


substance called by himself peptone was really free from albu- | 


mose. Out of a solution of Kiihne’s peptone, saturated 
with ammoniumsulphate, there can be precipitated by meta- 
phosphoric acid, and more fully by trichloracetic acid, a sub- 
stance which has the properties of albumose. 
biuretreaction, it is precipitated, the reaction may be acid, 
neutral, or alkaline, by ammoniumsulphate, it is precipitated by 
picrinic acid, and, in acid solution, by saturation with natrium- 
chlorid. So it is clear that there is no ground for believing 
with Kiihne that the substance called by him peptone is a sub- 
stance sud generis, “and not an impure albumo-e.—Mr. Bakhuis 
Ro :zenvom dealt with the cryohydrates in systems of two salts. 
Three cases are to be considered. The first is that the two salts 
may exist without combination, Then there is a cryohydratic 
point in which ‘the two salts A and B exist with ice next the 
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Some years ago he argued there was not a | 


It gives the | 
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solution, This point is a minimum temperature. Besides, 
there are two cryohydratic lines, representing the series of solu- 
tions which may exist with ice and A orice and B as solids. In 
the other cases when A and B form a double salt D, there are two 
cryohydratic points, one for the solution in equilibrium with 
ice + D + A, the other for ice + D + B; and three cryo- 
hydratic lines for the solutions in equilibrium with ice + D, 
ice + A, ice + B. When the double salt is soluble without 
decomposition, the two cryohydratic points are both minimum 
temperatures, and therefore there must exist a maximum tempe- 
rature on the line for ice + Dj; this maximum relates to the 
solution which presents the same relation A/B as in the double 
salt. All these conclusions may be deduced from thermoe 
dynamical rules ; they were confirmed in experimental research 
by Mr. Schreinemakers. 
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D. J. CUNNINGHAM, M_.D., Professor of Comparative Anatomy in the 
University of Dublin, Examiner in Anatomy. 

+Sir DYCE DUCKWORTH, M.D.(Edin.), F R.C.P., Lecturer on Clinical 

Medicine in St. Bartholomew’s Hospital, London, Examiner in Medicine. 

T. GLAZEBROOK, M.A.. F.R.S., Demonstrator in the Cavendish 

Physical L aboratory, Cambridge, Examiner in Physics. 

A. H. GREEN, M.A., F.R.S., Professor of Geology in the University of 
Oxford, Examiner in Geology and Palzontology. 

ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 

Cc. H. HERFORD, Litt. D., Professor of English Literature in University 
College, Aberystwith, Examiner in English Language and Literature. 

W. M. HICKS, M.A., Professor of Mathematics in Firth College, Sheffield, 
Examiner in Mathematics. 

G. B. HOWES, F.Z.S., Assistant Professor of Biology, Royal College of 
Scieice, London, Examiner in Zoology. 

ROBERT MAGUIRE, M.D., F.R.C.P., Lecturer on Pathology, St- 
Mary's Hospital, London, Examiner in Pathology. 

tGEORGE R. M MURRAY, F.L.S., Senior Assistant, Depwtment of 
Natural History, British Museum, Examiner in Botany. 

Rev. T. L. PAPILLON, M.A., late Fellow and Tutor of New College’ 
Oxford, Examiner in Latin. 

WILLIAM RAMSAY, Ph.D, F.R.S., Professor of Chemistry ia Uni- 
versity College, London, Examiner in Chemistry. 

CHARLES S. SHERRINGTON, M.B., Lecturer on Physiology in St. 
Thomas’s Hospital, London, Examiner in Physiology. 

A. R. SIMPSON, M D., F.R.C.P., Professor of Midwifery in the University 
of Edinburgh, Examiner in Obstetrics and Diseases of Women. 

ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner 
in History. 

THOMAS STEVENSON, M.D., F.R.C.P., Lecturer on Chemical and 
Medical Jurisprudence, Guy's Hospital, London, Examiner in Forensic 
Medicine and Public Health. 

*RALPH S!OCKMAN, M.D.. Examiner in Materia Medica and Pharmacy 
and in Pharmacology and Therapeutics. (Eligible for re-election.) 

JAMES WARD, M.A, Sc.D., 
Cambridge, Examiner in Philosophy and Political Economy. 


R. 


Lecturer on Philosophy in Trinity College’ | 


The E.xaminers against whose names a dageer(t) is placed retire at | 


the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 29. and may be 
accompanied by Testimonials (Copies only) or References, at the Candidate’s 
discretion. ‘The appointments will be for Three Years. 
have served a full term are not eligible for re-election. 


For further Particulars, apply to 


A. T. BENTLEY, M.A., Registrar. 
Manchester, October 1892. 


BALLIOL COLLEGE, CHRISTCHURCH 


AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


A combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 15. 1892. 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
being worth £80 a year. 


The subjects for examination will be Physics, Chemistry, and Biology. but | 


Examiners who | 


| 


Candidates will not be expected to offer themselves in more than two of | 


these. 
Particulars may be obtained by application to A. Vernon Harcourt, 
Christ Church, Oxford. 


GLASGOW BOTANIC GARDENS. 
CURATORSHIP. 
‘The Town Council of Glasgow are prepared to receive Applications for 
the situationof CURATOR of the GLASGOW BOTANIC GARDENS 


‘The Salary will be at the rate of £200 per Annum, with Free House in the 
Gardens and Coal and Gas, 


Applic: ations marked ‘Botanic Gardens—Curatorship,”’ stating Appli 
cant’s Age and Qualifications, and accompanied by Copies of Testimonials 
must be lodged with the Subscriber on or before roth proximo. 


J. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, October 24, 1892. 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENCINEERING COLLECE 
2 PENYWERN ROAD, EARL’S COURT, S.W. 


Principal— 
G. W. DE TUNZELMANN, B.Sc. (Lond. Univ.), M.I.E.E. 


Telegrams—“ Tunzelmann, London.” 


Students are regularly sent to the College by Leadinz Educational 
Authorities, whose Names are given on the Prospectus. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


AGRICULTURAL DEPARTMENT. 
The Council are prepared to appoint an additional LECTURER in 
AGRICULTURE ata stipend of £200 per annum. 
Applications, together with Testimonials, should be sent in on or before 
NOVEMBER 8, to the RecisTrar, at the College, from whom further 
particulars may be obtained. 


ASSISTANT ASTRONOMER. —_The Post 
of ASSISTANT ASTRONOMER at the Dunsink Observatory is 
now VACANT. Salary, 4200, with a Residence in the Observatory 
Grounds. Candidates for the appointment should send in their appli- 
cations, with Copies of Testimonials, &c.. on or before November 109, 
to Prof. A. Ramsaut, Dunsink Observasury, Co. Dublia. 


WANTED, Assistant Chemist to work 


under supervision. must be accustomed to QuICK and ACCURATE and 
Steel Works Analyses. State Experience, Age, and Salary required 
to Messrs. Steet, Precn, and Tozer, Limited, Ickles, near Sheffield. 


To Collectors and Buyers of Precious and 
Fancy Stoner.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Suho, W., has a very large assortment of Speci 

Inspection invited. 


RECENT SHELLS. 


men Stones, cut and uncut. 


Hewix Furtoni, Godwin-Ansten. 
Latest additions to stock. 
New species of Diplommatina and Opisthostoma from Borneo, including 
a most lovely little shell, Opisthostoma miradbile. 
A splendid consignment ot Philippine land shells. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 
HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGY. 
Specimens tor Dissection. 

Finely- preserved Specimens of all the Types required for Science Course- 
—especially the l.ond..n B.Sc. 

SpeciaL aT Present:—Aurelia, Calcareous sponge, Holothurian 
Echinus, Uraster, Ascaris, Distomum, Nereis, Astacus, Apus, Lepas, 
Haliotis, Sepia, Amphioxus, Seyllium, and fully 300 other forms for di- 
section. Also Chara, Vaucheria, Spirogyra, Fucus, Peziza, &c. 


MICROSCOPICAL SLIDES. 

Recent mounts include some very lovely expanded Zoophytes (Pennaria. 
Endendrium, Obelia, Alcyonium, &c.); imeresting Larval forms (eg. «1 
Lobster, P. rcel ain Crab, Ascidian, Squid, Goby, Comatudla, &c.\, the rare 
Pelagic Worms (Sy//is, &c.). Also many specially New and "Beauti(u! 
Slides, such as Fruits of Selagined/a and Chara, and Sections of Flows 
and Fruit Buds, &c. 

Price Lists free on Application. 


J. SINEL, Biological Laboratory, JERSEY 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Vorticella, Hydra viridis, Stephanoceros Eichor' 
Lophopus crystallinus, and other beautiful Specimens of Pond-Life; 
Amoeba, Protococcus, and other types for the Student of Biology. Specime 


Tube, 1s. Post-free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 
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NATURE Ml 


TUESDAY, NOVEMBER 8. 


THE VALUABLE COLLECTIONS OF BRITISH AND EXOTIC | 


| 
| 
| 
| 


LEPIDOPTERA AND COLEOPTERA, &C. 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms. 38 King Street, Covent Garden, on TUESDAY, 
NOVEMBER &, at haif-past 12 prec isely, several valuable Collections of 
British and Exotic Lepidoptera and Coleoptera,containing many varieties. 
Exotic Lepidoptera in papers, received direct. British and Foreign 

sirds’ Skins and Eggs, Animal Skins, Shells, Minerals, &c. Insect and 

other Cabinets. 

On View the Day prior, from ro till 4, and Morning of Sale, and 
Catalogues had. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Late 277 STRAND. 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS, 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado. Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceons Earth, Hakodati Japan. 


F, H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View'—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Sported Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyz»a from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 

ROCK SECTIONS for the MICROSC: )PE from 1s. 6d. each, Post Free 

CaTALoGuRrs GRATIS. 
CABINETS, GLASS-CAPPED BOXES. TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS DO. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY, | 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS 
For Stupents, Lecturers, Museums, &c., 

As supplied to the Science and Art Department, South Kensington. 
EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Museum Fittings, Cases, and all Materials for Display, &c.. 

of Specimens. 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works. 
SPECIAL COLLECTIONS FOR EACR WORK. 


NEW LISTS NOW READY, 
4nd may be had Post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON. 


| 


| 
| 
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Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


Tn contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}¢., and»Tins, 1s. 1}¢., Labelled. 


JAMES EPPS & CO., Homeeopathic Chemists, Lonpon, 
THIS 


HOLLOWAYS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, J. WV. Doucias, W. W. Fowcer, M.A.,F.L.S. 
R. McLacutan, F.R.S., E. Saunpvers, F.L.S., and 
H. T. Srainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
»n all subjects connected with Entomology, and especially on theI nsects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 


N.B.—A Second Series was commenced with the Number for January 189 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Tatrd Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds , occurrence of 
rare birds . distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest t« those who delight in natural history 
Reports of the Linnear, Zoological, and Entomological! Societies. Reviews 
of natural history books. Occasional translations from foreign zoological! 
journals of important and interesting articles in various branches of zoology . 
There are occasional 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLAces ABRUAD :— 
Quarterly O80 
CHARGES FOR ADVERTISEMENTS. 

Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or alfa Column ... 115 © 
HMalfa Page,ora Column ...... 3 5 
Whole Page ..... . - 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, WC. 


‘ 


NovEMBER 3, 1892] | 
| 
a 
| q 


iv NATURE 


[ NovEMBER 3, 1892 


Just Published. Crown 8vo, 4s. 6d. 


PRACTICAL PHYSICS. 


An Introductory Handbook for the Physical Laboratory. 


In — Parts. 


W. F. BARRETT, F.R.S.E., M.R.I.A., 


Professor of Experimental Physics, Royal College of ; cin Ireland, &c. 
Part I.—Physical Poneeness and Measurements—The Properties of Matter. 
By W. F. Barrerr and W. Brown. 


Just Pu \lished, 2s. 6d. net. 


NAKED-EYE BOTANY. 


With Illustrations and Floral Problems. 


F. E. KITCHENER, M.A., 


Formerly Head Master of Newcastle High School, Staffordshire. 
Forming a Volume of “‘ The Beginner's Text Books of Science.”’ 


London: PERCIVAL & CO., King Street, Covent Garden. 


KNOWLEDGE: 


A MAGAZINE OF SCIENCE, SIMPLY WORDED, 
EXACTLY DESCRIBED, 


Edited by A. COWPER RANYARD. 


The NOVEMBER NUMBER contains :— 


ER AT ST. GERVAIS. By the Rt. Hon. Sir Epwarp 
*.R.S. 

CATERPILLARS. By E. A. BuTLe 

ASTRUNOMER AND GEOLOGIST. By J. R. 


BYE. PRODUCTS VERSUS WASTE-PRODUCTS. By VauGuan 


Co 

—. MOV EMENTS IN THE LINE OF SIGHT OF STARS AND 
UL. By MissA. M. CLERKE, 

THE OL DEST MAMMALS. By R. Lyppeker. 

THE NEW GEOLOGY. By H. N. Hurcuinson. 

FACE OF THE SKY. By Herberr Saver. 


PRICE SIXPENCE. 
KNOWLEDGE OFFICE: 326 HIGH HOLBORN, W.C. 


ON THE MODIFICATION OF ORGANISMS. 


A CRITICISM ON DARWIN. 
By DAVID SYME. 

Rot !—Dr. A. R. Wallace. “A shrewd critic."—Dr. Romanes 
** A vigorous criticism.”—7he Times. ‘No earnest student can afford to 
neglect so firm, and clear, and strong a criticism of Darwin.”—Aderdeen 
Free Press. 

Price 35. 6d. 
SIMPKIN, MARSHALL, & CO., Lrp., London. 


Fourth Edition, pp. 300, 5s. 


PROTOPLASM: Physical Life and Law. 
By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepted 
by Huxley, Herbert Spencer, Strauss, ‘Tyndall, and many others. 


HARRISON & SONS, s9 Pall Mall. 


Just Published, ! Medium 8ve 8vo, Cloth, Price 10S. 6d. 0 net, Postage 6d. 


CASTOROLOGIA: 
OR THE HISTORY AND TRADITIONS OF THE CANADIAN BEAVER. 
By HORACE T. MARTIN, F.Z.S., &c. 
An Exhaustive Monograph Popularly Written and Fully Illustrated, 
ConTENTS :—Chapter I. Mythology and Folk-lore.—Chapter II. Testimony of the Rocks.—Chapter III. Geographical Distribution of Castor Fiber 


—Chapter LV. Traditions from kurope.—Chapter V. Geographical Distribution of Castor Canadensis.—Chapter VI. 


Chapter VI] Life History of the Canadian Beaver.—Chapter VIII. 


tions.—Chapter X. First Acquaintance with the “ Pale Face.”— Chapter XI. 


R. FRIEDLAENDER UND SOHN, 


Berlin, N.W., Karlstrasse II. 


NATURAL HISTORY AND NATURAL SCIENCE BOOKSELLERS, 
ESTABLISHED SINCE 1827. 
Largest Stock of the whole Literature of Natural History and the 
exact Sciences. 

Just Published, the f,llowing Three Catalogues :— 
ITINERA HISTORICO-NATURALIA. 
Catalogue of Works containing Natural History Voyages. 

38 Pages, 650 Titles of Books. 

ConTENTs :—Voyages round the World.—Arctic Voyages.—Antarctic 
Voyages. —Voyages in Europe, in Asia, in the Indo- Malayan Archipelago, 
and Australia, in Africa, in North America, in Central America, in South 


America. 
BIRDS. 


62 Pages, with 2200 Titles of Books and Pape 
Most Complete Catalogue ever published of the Ornithological Literature, 
containing all important Works on the Classification, Anatomy, Biology, 
Embryology, Geographical Distribution of Recent and Fossil Birds. 


BOTANY. 
Part I. SYSTEMATIC BOTANY. Miscellaneous Writings. 
66 Pages, with 2213 Titles. 
ConTENTS :—Botanical Periodicals. —Classification of Plants. —Elements 
of Botany.—Plantz Novz.—Botanic Gardens. —Icones Select Plantanum. 
—Fossil Plants. 


Apply for our Catalogues (32—each one Special Department of Science), 
which will be sent Gratis AND PosT-FREE. 


ASTRONOMICAL OBSERVATIONS MADE 
AT THE UNIVERSITY OBSERVATORY, OXFORD. 


Just Rovat 8vo, Paper Covers, Price 4s. 6d. 


No, IV. 


RESEARCHES IN STELLAR PARALLAX 


BY THE AID OF PHOTOGRAPHY, Part 2. 


By CHARLES PRITCHARD, D.D., F.R.S., F.G.S., 
F.R.A.S., 


Savilian Professor of Astronomy in Oxford; Fellow of New College, 
Oxford ; Honorary Fellow of St. John’s College, Cambridge. 


London: HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C. 
LATEST PUBLICATIONS OF THE ZOOLOGICAL SOCIETY OF 
LONDON. 
PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1802. 
Part III. 


Containing the Papers read at the Scientific Meetings held in May and 
June last, with 9 Plates, Price 12s. 


** Transactions of the Zoological Society of London,” Vol. xiii., Part 4 
Price 6s. Containing a paper on * A Skull of Tvegontherium cuvieri,” from 
the forest bed of East Runton, near Cromer. By E. T. Newton, F.G.S., 
F.Z.S., Geological Survey. 

** The Zoological Record for 1891 ; being volume the twenty-eighth of the 
Record-of Zoological Literature.” Edited by David Sharp, Esq., M.D., 
F.R.S., F.Z.S. London, 1892. Price 30s. 


These publications may be obtained at the Society’s Office (3 Hanover 
oye, W.), or through any bookseller. 


Concerning American Relatives.— 


His Wonderful Engineering Accomplishments.—Chapter IX. Ethnological Considera- 
Experiments in UVomestication.—Chapter XII. Anatomy, Osteology, Taxi- 


dermy.—Chapter XIII, Chemico-Medical Properties.—Chapter XIV. Importance in Trade, Commerce, and Manufacture.—Chapter XV. ‘The Beaver in 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, Charing Cross, S.W. 


ON THE ORIGIN OF ELEMENTARY SUBSTANCES. 
AND ON SOME NEW RELATIONS OF THEIR ATOMIC WEIGHTS. 


HENRY WILDE, F.R.S. 


In English-French and in English-German. Quarto, Paper Covers, 45. 


Heraldry. 


London: KEGAN PAUL, TRENCH, TRUBNER & CO., Lrp., Charing Cross Road. 
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DIARY OF SOCIETIES. 


LonpDon. 
THURSDAY, NoveMBer 3. 
LINNEAN Society, at 8.—A Theoretical Origin of Endogens through an 
Aquatic Habit : Rev. Prof. Henslow. 
Rovat GEOGRAPHICAL Society, at 8.30,—Journey from the East Coast 
to Uganda and the Great Equatorial Lakes of Africa: Captain F. D. 


Lugard. 
FRIDAY, NovemBer 4. 


GEOLOGISTS’ ASSOCIATION, at 8.—Conversazione. 
Junior EnGineerinc Soctery, at 8.—Presidential Address: Dr. John 
Hopkinson, F.R.S. 
MONDAY, November 7. 
ARISTOTELIAN Society, at 8.—Annual Address—Mind: The President. 
Society oF Cuemicat INnpustry, at 8.—New Method for the Pre- 
paration of Nitrous Oxide; Notes on Schiirmann’s Reactions: Watson 
Smith.—Distillation of Wood: Prof. W. Ramsay and Mr. J. C Chorley. 
Rovat [NsTiTUTION, at 5.—General Monthly Meeting. 


TUESDAY, November 8. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Anthropological Uses of the 
Camera: E. F. Im Thurn, C.M.G.—Couvade : i Ling Roth.—The 
“ Morong’’: E. Peal. 

INSTITUTION OF CiviL ENGINEERS, at 8.— President’s Address ; Harrison 
Hayter. —Presentation of Prizes. 


WEDNESDAY, November 9. 

GroLoaicat Society, at 8.—A Sketch of the Geology of the Iron, Gold» 
and Copper Districts of Michigan: Prof. M. E. Wadsworth.—The Gold- 
Quartz Deposits of Pahang (Malay Peninsula): H. M. Becher.—The 
Pambula Gold Deposits: F. D. Power. 


THURSDAY, NovemBeEr to. 

MaTHEMATICAL Society, at 8.—Presidential Address.—Some Properties 
of Homogeneous Isobaric Functions: E. B. Elliott, F.R.S.—On Certain 
General! Limitations affecting Hyper-magic Squares : S. Roberts, F.R.S.— 
A Group of In-triangles of a given ‘Triangle: R. Tucker.—Note on 
Sec ndary Tucker Circles: J. Griffiths. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Problems of Com- 
mercial Electrolysis: James Swinburne 

INsTITUTION oF CiviL ENGINEERS.—Students’ Visits to Tottenham and 
Forest Oate Railway. (Jrain from Liverpool Street at 9.58 a.m.) 


FRIDAY, November 11. 
Puysicat Society, at 5.—Continued Discussion of the Papers by Mr. 
Williams and Mr. Sutherland, Dimensions of Physical Quantities, and 
Molecular Forces. 
SUNDAY, Novemser 6. 
Sunpay Lecture Society, at 4.—Mutual Aid among Animals; Prince 
Kropotkin. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 

EDINBURGH PHILOSOPHICAL JOURNAL, edited 
by Brewsrer and JAMESON. 14 Vols. 1819-26. The Edinburgh 
New Philosophical Journal, edited by JAMESON. 57 Vols., 1826-54. 
New Series, edited by ANDERSON, JARDINE, and BaLFour. 19 
Vols. 185564. The Complete Work, go Vols., Half-calf. £18 18s. 

EDINBURGH JOURNAL OF SCIENCE, conducted 
by Brewster. Both Series, forming the Complete Work. 16 Vols. 
1824-32. Half-morecco. £4 45. 

ANNALS OF ELECTRICITY, MAGNETISM, AND 
CHEMISTRY. Conducted by W. SrurGceon. 10 Vols., 1837-43. 
Half-calf. £3 35. 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCLETY OF LONDON. Vols. 1 to 42 (1827-82); Vols. 1 to 33 
Bound into rr Vols., Cloth, the rest in Parts as Published, with Index 
to the first 29 Vols. £25. 

TAYLOR’S SCIENTIFIC MEMOIRS, 5 Vols. Half- 
calf, 1836-52, and the Vew Series, 8 Parts. A Complete Set of this 
Important Work. £5 55. 

ROYAL SOCIETY OF EDINBURGH. Proceedings 
Vols. 5 to 16 (1862-89), 7 Vols., Cloth, remainder in Parts. £7 10s. 

*.* Three Volumes have Stamp on Titles. 


WANTED TO PURCHASE. 


PHILOSOPHICAL MAGAZINE, 1798-1826, or Vols. 39-50, 53-68. 
EDWARDS’ BOTANICAL REGISTER, Vols. XI., XIL., XIIL, 
XXIL, XXIIL., perfect or not. é 
CURTIS, BOTANI .-AL MAGAZINE, Vols. 56, 65-73, 75, and following. 
QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, New 
Series, and following 

MONTHLY NOTICES ROYAL ASTRONOMICAL SOCIETY, Vols. 
3. 4, 5, perfect or not. 

PHYTOLOGISTI, 1854, and INDEX, and New Series Nos. 50 to end. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 


SCIENCE INSTRUMENTS. 


eeee 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demorstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B Sc., H. SPARGO A.Sc., F.1.C. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.” 

Price List of Scientific Instruments, sent post free. 
{illustrated Descriptive List sent on receipt of rs. 6d, 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied tothe Royal Polytechnic Institution, Dr. H. GeatTan 
Guinness, Madame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue, 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Speciatist, Brewster House, Mortimer Road, 


an STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1386. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


FOURNET’S REFRACTOMETER. 
QCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889. 
See ‘* ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTiINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectaclzs, Steel Frames, from 75. 6a. 


Morning Post:—‘' ‘Is bad sight on the increase?’ is answered by A. 


Fournet with much common sense. ‘ 
Homeopathic Review you need to see better, yet shrink from 


gasses, read A. Fournet’s ‘ Philosophy of Sight.’” 


(15 Stamps, from the Author.) 
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NATURE 


THE NEW 
SELF-RECORDING 


BAROMETER. 


“OPTIMUS” macic LANTERNS 


Adapted for use with limelight. For dissolving, two lanterns are necessary 


H Lantern is efficient for exhibitions 


| NoveMBER 3, 1892 
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LONDON, E.C. 


Patent Cuich-Acting Rack Adjustment, 


“OPTIMUS” ENLARGING APPARATUS. 


E: AC T Apparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives de lows Camera adjusted by Rack and Pinion. The Lantern is 
rior grap! be with powerful Refulgent Lamp, with three wicks, giving brilliant 
5 with Russian Iron instea 
Condenser. of Mahogany body. 
Student’s Lantern to take demon- sin.,no front lens... Too! sin., no lens 75 
strating with Brass sin., With superior portrait ‘Tens sin., and lens 102 
‘Tube ... 200 6.n., no front lens —... 6in., no lens 87 
Russian Iron Budy, Brass Sliding ‘Tube eos 250 6in., with superior portrait jens a, 5 6in., and lens 115 
(Perforated), Brass Sliding Tube ave 210 0 7in., no front lens —... os O58 7in., no lens 110 
Mahog: any Outside Body 2 o 7in., with superior portrait lens... 173/6 7in., and lens 137 
oe »-Panelled Door, “Brass ‘Stag ges, and 8in., «256 no lens 160 
Sliding ‘Tube 4 gin., gin.. 250 
10in., 300 roin. 255 
Optimus ”’ Bi- Unial Lantern, brass fittings, £8 8s. i2in., sain. 


Works in any Weather. 


WITH 


PERKEN, SON, & RAYMENT, ir LONDON. 


WIMSHURST MACHINE. 
Best made, Studded Plates. 


15-INCH! PLATES, £4 10 0 
17 " ” 5 10 0 
20 610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


56 CHARING CROSS ROAD, W.C. 


SCIENTIFIC WORTHIES. 


Che following is a list of the Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 


WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF, 
LOUIS PASTEUR. 


HARVEY PEAE, 


Prost impressions of these, printed on India paper, may be had from the Publishers, price 


55. 


each; or i Set of 27 Portraits in a Handsome Portfolio for £7, carriage faid 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
« ues and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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“MAGMILLAN AND GO.’S NEW AND REGENT BOOKS. 


NEW VOLUME OF POEMS BY LORD TENNYSON. 
Now Ready, Fcap. 8vo, Cloth, 6s. 


THE DEATH OENONE, 
DREAM, 


And other Poems. 

By ALFRED LORD TENNYSON. : 

(Poer LAUREATE.) 

NEW BOOK BY MR. FRANCIS GALTON, 
Now Ready, 8vo, Cloth, 6s. net. 


FINGER PRINTS. By Francis Gatton, F.R.S. 
WITH NEW PREFATORY CHAPTER. 


Now Ready, Extra Crown 8vo, Cleth, 7s. net. 


HEREDITARY GENIUS: An Enquiry into its Laws and Consequences. By 
FRANCIS GALTON, F.R.S. New Edition. 
NEW BOOK BY PROFESSOR RYLE. 
Crown 8vo, 35. Net. 


THE EARLY NARRATIVES OF GENESIS. By Prof. H. E. Ryze, B.D. 


‘Their object is to discuss the contents of the opening chapters of Genesis in a simple and untechnical style, with special 
reference to the modifications of view which the frank recognition of the claims of Science and Criticism seems to demand. 


MRS. MOLESWORTH’S NEW STORY BOOK. 
Now Ready, Crown 8vo, 4s. 6d. 


THE GIRLS ANDI. By Mrs. Moreswortn, Author of ‘ Carrots,” &c. Illustrated 


by L. LESLIE BROOKE. 


SCOTSMAN :—* The simplicity, naturalness, and good nature of the girls and the chronicler of their actions makes the book 
always interesting and charming.” 
MORNING POST :—*‘ Cheery and full of life, as Mrs. Molesworth knows how to make her tales, it is likely to bea favourite.” 
GLASGOW HERALD :—* They are very life-like children, and their story is written in a thoroughly boy-like manner. } 
Mrs. Molesworth understands children so thoroughly that all she writes about them seems as real as it is enjoyable. The book is 
certain to be popular.” 
NEW BOOK BY SIR JOHN LUBBOCK, BART. 
. Now Ready, Crown 8vo, Cloth, 6s. Net. 
THE BEAUTIES OF NATURE; and the Wonders of the World we live in. 


By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D. With Illustrations, 
NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s. Net. 


MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 
and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D. Editor of ‘‘ Appleton’s Cyclo of Applied 
Mechanics” Edition of 1880, Member of the American Society of Mechanical Engineers, of the American Institute of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 

FOR TECHNICAL AND HANDICRAFT CLASSES. 
Now Ready, 4to, Paper Covers, 2s. 
THE GRAMMAR OF WOODWORK. A Graduated System of Manual Training 


for Elementary, Secondary, and Technical Schools, designed for the Pupils of the Whitechapel Craft School by WALTEK 
kk. DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, formerly Woodwork Instructor in 
the Cambridge University Engineering Workshops. With a Preface by H. LLEWELLYN SMITH. 


NEW WORK BY MR. A. H. HIORNS. 
Now Ready, Globe 8vo, 5s. 


METAL COLOURING AND BRONZING. By Arruur H. Hiorys, Principal, 


Mctallurgy and Engineering Department, Birmingham Municipal ‘echnical School. 


MACMILLAN & CO., LONDON. 
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In Two Vols., Royal 8vo, with numerous Illustrations. 


A TREATISE ON HYGIENE AND PUBLIC HEALTH. 


Edited by THOMAS STEVENSON, M.D., F.R.C.P., 


Lecturer on Chemistry and on Medical Jurisprudence at Guy's Hospital, Official Analyst to the Home Office ; and 
SHIRLEY F. MURPHY, 
Medical Officer of Health of the County of London, late Lecturer on Public Health at St. Mary’s Hospital. 
Vol. I., Now Ready, Price 28s., contains :— 
AIR. By J. Lane Norrer, M.A., M.D., Professor of Military Hygiene | CLOTHING. By Geo. Vivian Poore, M.D., F.R.C.P., Physician to 


at the Army grt School, Netley University College Hospital. 

WARMING AND Vi: NTILA‘l ION. By W. N. Suaw, F.R.S., Lec- | PHYSICAL EDUCATION. By Freperick Treves, F.R.C.S., Surgeon 
turer on ro rhe/ al “tg sics in the University of Cambridge. to, and Lecturer on Anatomy at, the London Hospital. 

METEOROLOGY. y G. J. Symons, F.R.S., Secretary of the Royal | BATHS. Ky W. Hace Wuirte, M.D., F.R.C.P., Physician to Guy’s 
Meteorol gical Hospital. 

INFLUENCE OF CLIM et on HEALTH. By C. Tueopore | THE DWE LLING. By P. Gorpon Situ, F.R.1.B A., Architect to the 
Wittiams, M.A., M.., F_R.C Local Government Board. and Keiru D. Youna, F.R.1.B.A. 


WATER. By Tuomas meh ™M. D., F.R C.P., Lecturer on Che- | HOSPI <o HYGIENE. By H. G. Howsg, M.S., Surgeon to Guy's 
mistry and on Medical Jurisprudence at Guy’s He spital. Hos 
THE INFLUENCE OF SOIL ON HEALTH. By S. Monckton | THE DISPOSAL OF REFUSE. By W. H. Corrietp, M.A., M.D., 


Copeman, M.A, M.D., D. P. H., Medical Inspector of the Local Professor of Hygiene and Public Health, University College, London, 

—? Board. and Louis C. Parkes, M.D., D.P.H., Lecturer on Public Health at 
FOOD. By Sipney Martin, M.D., F.R.C.P., Assistant Physician to St. George’s Hospital. 

University College Hospital. | OFFENSIVE AND NOXIOUS BUSINESSES. By T. Wuairesive 
THE INSPECTION OF MEAT. By E. W. Hope, M.D., D.Sc., Hime, M.D., late Medical Officer of Health, Bradford. 

Assistant Medical Officer of Health, "iiongaad, Lecturer on Public | SL os RHOUSES AND THEIR ADMINISTRATION. By 

Health, University College, Liverpool. W. Hope, M.D., D.Sc., Assistant Medical Officer of Health, Liver- 


ot Lecturer on Public Health, University College, Liverpool. 
London: J. & A. CHURCHIL L, 11 New Burlington Street. 


Now Ready, with 1000 Illustrations, 1100 pages, Svo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


SEVENTH EDITION. 


In which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, Enlarged, and Revised. 
By the Rev. W. H. DALLINGER, LL.D., F.R.S. 
London : : J. & A. CHURCHILL, 11 New Burlington Street. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of E. KLEIN, M.D., F.R.S. ; 
ADAM SEDGWICK, M.A., F.R.S.; and A. MILNES MARSHALL, M.A., D.Sc., M.D., F.R.S. 
Contents of No. CXXXTIII., with Ten Plates (August), Price 10s. :— 
The Anatomy of Pentastomum teretiuscuium (Baird). By W. BALDWIN SPENCER, M.A., Professor of Biology in the University 
of Melbourne. 
On the Minute Structure of the Gills of Paudemonetes varians. By EpGarR J. ALLEN, B.Sc., University College, London, 


No. CXXXIV., with Ten Plates (November), Price 10s. 


On the Development of the Optic Nerve of Vertebrates, and the Choroidal Fissure of Embryonic Life. By RicHARD AssHETON, 
M.A., Demonstrator of Zoology in the Owens College. 

The Larva of Asterias vulgaris. By GrEorGE W. FIELD, M.A. 

The Development of the Genital Organs, Ovoid Gland, Axial and Aboral Sinuses in Amphiura squamata ; together with some 
remarks on Ludwig’s Hzemal System in this Ophiurid. By E. W. MacBripe, B.A., B.Sc., Scholar of St. John’s College, 
Cambridge. 

A New English Genus of Aquatic Oligochzeta (Sparganophilus) belonging to the Family Rhinodrilide. By W. B. BenHAm, 
D.Sc. (Lond.), Aldrichian Demonstrator of Anatomy, Oxford. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


Now Keady, Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


MANUAL OF CHEMICAL TECHNOLOGY. 
By RUDOLF VON WAGNER. 


Translated and Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISCHER. 


London : J. & A. CHURCHILL, 11 New Burlington Street. 


~ Now Ready, S Seventh Edition, Revised and greatly Enlarged, Two Vols. , Royal 8vo, with 371 Illustrations, 1800 Pages, 
Price 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; 


Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
. Manufacturer, Tradesman, Amateur, and Heads of Families. 
EDITED BY W. NORTH, M.A. Camb., F.C.S. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


Printed by RicHarp CLav anv Sons, Limirep, at 7 and 8 Bread Strect Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street. AUB vot W.C., and 112 Fourth Avenue, New York.—Tuurspay, November 3, 13892. — 
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Of Nature trusts the mind which 


1202, VOL. 47.] 


ILLUSTRATED JOURNAL OF SCIENCE. 
‘© To the solid ground 


THURSDAY, NOVEMBER 10, 1892. 


builds for aye.” —WoORDSWORTH. 


[PRICE 15 CENTS. 


at the General Post Office.] 


Regi: d as a Newspap 


{All Rights are Reserved. 


Prices FROM Amongst many unsolicited ‘lestimonials the 


£5 to £7 following has been received by the maker:— 
Franti EDINBURGH, May 31, 1889. 


Sir,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘‘ Watkin” 
Aneroid. ‘The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
\ During my stay at the Ob- 
ih servatory the Aneroid was 
i ‘requently tested by taking 
t down 2000 feet and then 
-omparing it with the stan 
jard on my return, ‘The 
results obtained speak vol- 
umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R. C. Mossman, 
F.R.M.S., Observer, 
Scott. Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J.J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR ’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth tho money.”—Aritish Medical Journal. 


BECK’S 


£2 Qs. to £5 5s. 


made 
through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


eeee 


R. & J. BECK, 68 Cornhill, London, E.C. 


THE NEW PATENT WATKIN ANEROID BAROMETER. __ 


BROWNING’S 


The body is made entirely of brass and gun-metal, with rack-motion and fine 
screw adjustment. Three achromatic powers (separable) of excellent defining 
power, 1-inch, 4-inch, and 4-inch ; adjusting slide-holder to stage, revolvin 

diaphragm, hand-forceps, stage-forceps, live-cage, &c. ‘The whole coal 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s, Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, WC. 


THE SEA-LEVEL ANEROID 
PATENT). 


With this Aneroid no calculation or technical knowledge 1s required. It 
meets a long-recognized want. Every one is aware that the altitude 
affects the readings of the Barometer, but many people do not know exactly 
what correction to make. 
DescripTION Post FREE. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT. 


BRANCHES : 45 CORNHILL; 122 REGENT ST., LONDON. 
NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘* NeGreTT!1, London.” 
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THE VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Cam- 
bridge, Examiner in Greek. 

ARCHIBALD BARR, D.Sc., Professor of Engineering in the University 
of Glasgow, Examiner in Engineering. 

+MARCUS BECK, M.D, F.R.C.S., Professor of Surgery in University 
College, London, Examiner in Surgery. 

CLOVIS BEVENOT, M.A., Professor of French in Mason College, 
Birmingham, Examiner in French Language and Literature. 

KARL BREUL, Ph.D., M.A., University Lecturer in German, Cam- 
bridge, Examiner in German Language and Literature. 

D. J. CUNNINGHAM, M_D., Professor of Comparative Anatomy in the 
University of Dublin, Examiner in Anatomy. 

+Sir DYCE DUCKWORTH, M.D.(Edin.), F.R.C.P., Lecturer on Clinical 
Medicine in St. Bartholomew’s Hospital, London, Examiner in Medicine. 

R. T. GLAZEBROOK, M.A.. F.R.S., Demonstrator in th: Cavendis 
Physical Laboratory, Cambridge, Examiner in Physics. 

A. H. GREEN, M.A., F.R.S , Professor of Geology in the University of 
Oxford, Examiner in Geology and Palzontology. 

ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 

C. H HERFORD, Litt. D., Professor of English Literature in University 
College, Aberystwith, Examiner in English t.anguage and Literature. 

W. M. HICKS, M.A., Professor of Mathematics in Firth College, Sheffield, 
Examiner in Mathematics. 

G. B. HOWES. F.Z.S., Assistant Professor of Biology, Royal College of 
Scie .ce, London, Examiner in Zoology. 

ROBERT MAGUIRE, M.D., F.R.C.P., Lecturer on Pathology, St. 
Mary's Hospital, London, Examiner in Pathology. 

+tGEORGE R. M MURRAY, F.L.S., Senior Assistant, Department of 
Natural History, British Museum, Examiner in Botany. 

Rev. T. L. PAPILLON, M.A., late Fellow and Tutor of New College, 

xford, Examiner in Latin. 

WILLIAM RAMSAY, Ph.D, F.R.S., Professor of Chemistry in Uni- 
versity College, London, Examiner in Chemistry. 

CHARLES S. SHERRINGTON, M.B., Lecturer on Physiology in St. 
Thomas's Hospital, London, /xaminer in Physiology. 

A. R. SIMPSON, M D., F_R.C.P., Professor of Midwifery in the University 
of Edinburgh, Examiner in Obstetrics and Diseases of Women. 

ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner 
in History. 

THOMAS STEVENSON, M.D., F.R.C.P., Lecturer on Chemical and 
Medical Jurisprudence. Guy's Hospital, London, Examiner in Forensic 
Medicine and Public Health. 

+RALPH STOCK MAN, M.D.. Examiner in Materia Medica and Pharmacy 
and in Pharmacology and Therapeutics. (Eligible for re-election.) 

JAMES WARD, M.A., Sc.D., Lecturer on Philosophy in Trinity College, 
Cambridge, Examiner in Philosophy and Political Economy. 

The Examiners against whose names a dagger (t) is placed retire at 
the end of November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 29. and may be 
accompanied by ‘Testimonials (Copies only) or Keferences, at the Candidate's 
discretion. ‘The appointments will be for Three Years. Examiners who 
have served a full term are not eligible for re-election. 


For further Particulars, apply to 
A. T. BENTLEY, M.A., Registrar. 


Manchester, October 1892. 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENCINEERING COLLECE 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principal— 
G. W. DE TUNZELMANN, B.Sc. (Lond. Univ.), M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 
Students are regularly sent to the College by Leading Educational 
Authorities, whose Names are given on the Prospectus. 


WANTED a Science Professor for the 
Doveton Protestant College, Madras. Must be a B.Sc. of the London 
University. Experienced if possible in Tuition. Might be required to 
teach Mathematics as well. Must be Member of one of the Protestant 
Churches. Salary Rs.350 per Mensem. Passage Paid. Cost of living 
in Madras not affected by Rate of Exchange. Apply to the HEap- 
MASTER, City of London School, Victoria Embankment, E.C. 


SCIENCE MASTER required for a Colonial 
College. Only Graduates in Science of the University of London 
eligible. Salary about £420 per Annum. The selected Candidate will 
have to leave England in DECEMBER. Apply to Askin, Gagsiras, 
and THRING, 36, Sackville Street, London, W. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, 
&c., 
Should see that they are marked 


TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer, 
No articles without this Mark are genuine. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
Teleph alv s, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocvuE, Fifth Edition, Royal 8vo, 
144 pp-, 700 illustrations, Post free, 7d. 


KING, MENDHAM, & Co., 
Western Electrical Works, Bristol. 


London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, AcentT.) EsTABLIsHED 1876. 


STANLE 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carrenrer, Esq., Prof, FoRBEs. New 
Triple constructed for B. J. Macpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Apettna Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Iilus- 
trated Catalogue, 300 pages, 1s.; Postage, 5¢. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Specia.ist, Brewster House, Mortimer Road, 
Kingsland, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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Sale bp Auction. 


TUESDAY, NOVEMBER 22. 
A VALUABLE COLLECTION OF BRITISH BIRD SKINS 
AND EGGS, INSECTS, &C, 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
NOVEMBER 22, at half-past 12 precisely, a Collection of British Birds’ 
Skins, many with the labels, from the well-known Collections of Messrs. 
H. B. Sharpe, Dresser, Howard Saunders, &c., and data. Various eggs, 
including many of Gordon Cumming’s, the Swift Terns of Major Butler, 
&e. Also British Insects, which are all genuine and perfect without ex- 
ception, and a few Clutches and Nests, Beetles, Shells, Locusts, Dragon- 
flies of America, &c., &e. 

On View the Day prior. from ro till 4, and Morning of Sale, and 

Catalogues had. 


Hewix Godwin-Ansten. 
Latest additions to stock. 
New species of Diplommatina and Opisthostoma from Borneo, including 
a most lovely little shell, Of/sthostoma mirabile. 
A splendid consignment ot Philippine land shells. 


GLASS-TOPPED BOXES, CARD TRAYS, &c 
HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 

Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


eee 


ALL LISTS FREE Of 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tte from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 

New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
ATALOGUBS GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 

erminated Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. . 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Vorticella, Hydra viridis, Stephanoceros Eichornii, 
Lophopus crystallinus, and other beautiful Specimens of Pond-Life; also 
Ameeba, Protococcus, and other types for the Student of Biology. Specimen 
Tube, rs. Post-free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


BEST RAPER’S INK (DICHROIC) 
BLACK 


INK 
May be had from all Stationers. 


KNOWN In Jars, 6d., 1s., & 2s. each. 


Can be obtained in London, through Messrs. Baxctay & Sons, Farringdon 
Street; W. Epvwarps, Old Change; F. Newnery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


BREAKFAST—SUPPER. 
EPPS’S 
CRATEFUL—COMFORTINC. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY'S OINTMENT] 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it isunequalled. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 

6 
6 
° 


Money Orders payable to MACMILLAN & CO. 


78 NEWGATE STREET, LONDON, E.C. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


4 
| 
} 
RECENT SHELLS. ee a 
= 
Itiple 
thout 
dical, 
table 
y de- 
0 
cil of 
ents 
| 
62 for | 
only 
Lathe- | 
ss 
| 
4 
LAN- 
New 
hydro- 
‘ighest 
\TTAN 
antern 
Illus- 
amph- 
oy 


NATURE 


TECHNICAL EDUCATION ADAPTED TO THE 
LATEST REQUIREMENTS, 


PART 1 NOW READY, PRICE Gd. 


CASSELL'S 
NEW TECHNICAL EDUCATOR, 


Which will be distinguished by the following new features :— 


NEW ARTICLES written by! NEW COLOURED PLATES. 
Authors of great practical expe- CONVENIENCE OF SIZE, being 
rience. the same as ‘“*Casseli’s New 

NEW ILLUSTRATIONS Popular Educator” 
expressly prepared for the Work. CLEAR READABLE TYPE. 
With Part 1 is issued a laree and striking Presentation Plate, 

consisting of a handsome reproduction of “The Industrial Arts 

applied to Peace,’? Sik Frevertck Leicuton, P R.A., repro 

duced from the fresco at South Kensington; and the part also contains a 

Coloured Plate of the Bessemer Steel Process. 


Just Published, Price 38. 6d. 


BEETLES, BUTTERFLIES, MOTHS, 


andotherINSECTS. A Brief Intr duction to their Collection and Pre- 
servation By A, W. KAPPEL, F.L.° , F.E.S., Assistant Librarian 
Linnean Society, and W. EGMONT KIRBY. With r2 Coloured 
Piates. Feap gto, Cloth. 


CASSELL & COMPANY, Limirep, Ludgate Hill, London. | 


Fourth Edition, pp. 300, 5s- 


PROTOPLASM: Physical Life and Law. 


By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepted 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. 


HARRIS & SONS, £9 Pall Mall. 


[ NovEMBER 10, 1892 


Just Published, pp. 332, 8vo, cloth, price 21s. 


CATALOGUE OF EASTERN AND 


AUSTRALIAN LEPIDOPTERA HETEROCERA 
IN THE COLLECTION OF THE OXFORD 
UNIVERSITY MUSEUM. By COLONEL CC. 
SWINHOE, F.L.S., F.Z.S., F.E.S. Part I. Sphinges 
and Bombyces. With Eight Plates. 


Just Published, crown 8vo, cloth, price 10s. 67. 


HYDROSTATICS AND ELEMEN- 
TARY HYDROKINETICS. By GEORGE MM. 
MINCHIN, M.A., Professor of Applied Mathematics in 
the Royal Indian Engineering College, Coopers Hill. 


From the Preface :—In this work no previous acquaint- 
ance with the nature and properties of a fluid is assumed. As 
in my treatise on Statics, I have begun with the very elements, 
and, assuming that the student’s reading in pure mathematics is 
advancing simultaneously with his study of Aydrostatics, I have 
endeavoured to lead him into the advanced portions of the sub- 
ject. The portion of the book devoted to Aydrokinetics is 
likewise meant to be strictly e/ementary, and to be merely the 
necessary complement of that portion of the /ydvostatics which 
can be studied by those who desire to attain a useful working 
knowledge of the subject without attempting the application of 
the higher pure mathematics. 


LONDON: HENRY FROWDE, 


| OxFoRD UNIVERSITY PRESS WAREHOUSE, AMEN 


CORNER, E.C. 


Messrs. GEORGE PHILIP & SON ‘ev 


to announce that they published on November 7th an 


important Work of Travel and Adventure in“ The Land of the Brilliant Plume, entitled 


BRITISH NEW GUINEA. By J. P. Tuomson, Hon. Secretary to the Brisbane 


Branch of the Royal Geographical Society of Australasia. With Contributions by Baron Sir FERDINAND VON 
MUELLER, Sir WILLIAM MACGREGOR, K.C.M.G., and others. With over 50 Full-Page and other Illustrations, 


and a Coloured Map. In medium 8vo, cloth, 215. 


“*An exhaustive, accurate, well-illustrated, and in every respect most praiseworthy book. . . . Will be fresh even to the 
professed geographer, and an entire novelty to the ‘general reader.’”—Daily Chronicle. 


NOW READY AT ALL LIBRARIES AND BOOKSELLERS. 
An Account of the Government Mission to the ‘‘ Black Nile” under Sir Claude Maxwell Macdonald, K.C.M.G., entitled 
UP THE NIGER. By Capt. A. F. Mockver-Ferryman, F.R.G.S., F.Z.S. With 
numerous Original Illustrations and a Map. In demy 8vo, cloth, 16s. 
The object of the Mission was to report to the British Government upon the condition and administration of the Niger Region 


** A book full of curious and valuable information, and not wanting in gleams of fun. Highly favourable, on the whole, to the 
methods and régime of the Chartered Company.” —National Observer. 


Worth reading just now.” —Saturday Review. 


“« The latest addition to the splendid Series devoted to the World’s Great Explorers.” — Scotsman. 


CHRISTOPHER COLUMBUS. By Cements R. Markuam, C.B. With 25 


illustrations and numerous Coloured Maps. In crown 8vo, cloth, 4s. 6d. 
“* We heartily commend Mr. Markham’s work as the best compendium of the times of Columbus and his followers that has yet 


been written in our language.” —A/heneum. 


PARAGUAY: the Land and the People, Natural Wealth, and Commercial 


Capabilities. By Dr. E. DE BOURGADE LA DARDYE. Edited by E. G. RAVENSTEIN, F.R.G.S. 


Full-Page Illustrations and a large Coloured Map. In Crown 8vo, cloth, 7s. 6d. 


** A readable and thoroughly trustworthy account of the ‘South American Mesopotamia.’ ”—Academy. 


GEORGE PHILIP & SON, 32, Fleet Street, London. 


With numerous 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, NovemMBER te. 

MaTHEMATICAL Society, at 8.—Presidential Address.—Some Properties 
of Homogeneous Isobaric Functions : B. Elliott, F.R.S.—On Certain 
General Limitations affecting Hyper-magic Squares : S. Roberts, F.R.S.— 
A Group of In-triangles of a given ‘Triang sle: R. Tucker.—Note on 
Sec ndary Tucker Circles: J. Griffiths.—Note on the Equation 
y2 - 1): Prof. Burnside. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Problems of Com- 
mercial Electrolysis: James Swinburne 

InsTiTuTION oF Civit ENGINEERS.—Students’ Visits to Tottenham and 
Forest Gate Railway. (Train from Liverpool Street at 9.58 a.m.) 

FRIDAY, NoveMBER 11. 

PHYSICAL at 5.— Continued Discussion of the Papers by Mr. 
Williams and Mr. Sutherland, Dimensions of Physical Quantities, and 
Molecular Forces. 

SUNDAY, 
Sunvay Lectuxe Society, at 4.—Colour Blindness (with Lantern Illus- 
trations); RK. Brudenell Carter. 
MONDAY, November 
Lonpon InsTiTUTION, at 5.—Auriga "Prof. Sir Robert Ball, 


TUESDAY, November 15. 

ZOOLOGICAL Soci#Ty, at 8.30.—On some Cases of Variation in Sec: ondary 
Sexual Characters Statistically Examined: W. Bateson and H. H. 
Brind!ey.—On Testudo grandidieri, a New Fossii Giant Tortoise from a 
Cave in South-West Madagascar : G. A. Boulenger.—Description of a 
New Monkey of the Genus Semnopithecus from Northern Borneo: O. 
Thomas. 

RovAL SraTISTICAL SOCIETY, at 7.45.—Dock Labour: Charles Booth. 

InstirvrTion or Civit ENGINERRs, at 8.—Halifax Graving-Dock, Nova 
Scotia: Hon. R. C. Parsons.—Cockatoo Island Graving-Dock, New 
South Wales: E. W. Young.—The Alexandra Graving-Dock, Belfast : 
W. Redfern Kelly.—Construction of a Concrete Graving-Dock at Newport, 
Monmouthshire : Robert Pickwell. 

WEDNESDAY, November 16 

Rovat Merroro.ocicat Society, at 7.—Thunderstorm, Cloudburst, 
and Flood at Langtoft, East Yorkshire, Ju'y 3, 1892: John Lovel.—On 
the Measurement of the Maximum Wind Pressure. and Description of a 
New Instrument for Indicating and Recording the Maximum: W. H. 
Dines. 

Rovat MicroscovicaL SocikEry, at 8.—Foraminifera of the Gault of 
Folkestone: F. C hapman. —Fungoid Growths on Diatoms: C. Haughton 
Gill. —Notops al Yew Rotifer: John Hood. 

HURSDAY, NoveMBER 17. 

Rovat Sociery, at 30.—The following papers will Arobadly be read 
On the Character and Behaviour of the Wandering (Migrating) Cells of 
the Frog, especially in Relation to Micro-organisms: Dr. Kanthack and 
W. B. Hardy.—On the Colour of the Leaves of Plants and their Autumnal 
Changes: Dr. Hassall.—Stability and Instability of Viscous Liquids: A. 
B. Basset, F.R-S.—Observations on the Earthquake Shocks which 
occurred in the British Isles and France during the Month of August, 
1892: Prof. Hull, F.R.S. 

Linnean Sociery, at 8.—A Theoretical Origin of Endogens through an 
Aquatic Habit : Prof. Henslow.—Un the Buprestidae of Japan and 
their Coloration : G. Lewis. 

CHEMICAL SociF’ rv, at 8 —Fluo-sulphonic Acid: T. E. Thorpe, F.R.S.. 
and William Kirman.—The Interaction of Iodine and Potassium 
Chlorate: ‘I. E. Thorpe, F.R.S., and George H. Perry.—The Magnetic 
Rotation of Sulphuric and Nitric Acids and their Solutions: also of Solu- 
tions of Sodium Sulphate and Lithium Nitrate: W. H. Perkin, F.R.S.— 
Note on the Refractive Indices and Magnetic Rotation of Sulphuric Acid 
Solutions: S. U. Pickering, F.R.S.—Hydrates of Alkylamines: S. U. 
Pickering, F.R.S.—On the Atomic Weight of Boron: W. Ramsay, 
F.R.S., and Miss Emily Aston.—And other papers. 


ON SAwkr BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 

EDINBURGH PHILOSOPHICAL JOURNAL, edited 
by Brewsrer and JAMESON. 14 Vols. 1819-26. The Edinburgh 
New Philosophical Journal, edited by JAMESON. 57 Vols., 1526-54. 
= Series, edited by ANDERSON, JARDINE. and BALFOUR. 19 

Vols.- 1855-64. The Complete Work, 90 Vols.. Half-calf. £18 18s. 

EDINBURGH JOURNAL OF SCIENCE, conducted 

Both the Complete Work. 16 Vols. 
Half-morocco. 

ANNALS OF ELECT ‘Ricrry, MAGNETISM, AND 
= + gk Conducted by W. Sr URGEON. 10 Vols., 1837-43. 

alf-calf. 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON. Vols. 1 to 42 (1827-82); Vols. 1 to 33 
Bound into rr Vols., yy the rest in Parts as Published, with Index 
to the first 29 Vols. 

TAYLOR’S SCIENTIFIC MEMOIRS, 5 Vols. Half- 
calf, 1836-52, and >) we Series, 8 Parts. A Complete Set of this 
Work. 

ROYAL SOCIETY “OF EDINBURGH. Proceedings 
Vols. 5 to at x -89), 7 Vols., Cloth, remainder in Parts. £7 tos. 

* Three Volumes have Stamp on ‘Titles. 


WANTED TO PURCHASE. 


PHILOSOPHICAL MAGAZINE, 1798-1826, or Vols. 39-50, 53-68 

EDWARDS’ BOTANICAL REGISTER, Vols. XI., XIL, XIIL., 
XXIL., or not. 

CURTIS, BOTANICAL MAGAZINE, Vols. 56, 65-73, 75, and following. 

QUARTERL Y JOURN AL OF MICROSCOPICAL SUIE NCE, New 
Series, 1869. and following 

MONTHLY NOTICES ROVAL ASTRONOMICAL SOCIETY, Vols. 

verfect or not. 


PHY TOL *OUIST, meee | and INDEX, and New Series Nos. 50 to end. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO a. i ra 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
Vew Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO.,, 
Opticians to the Queen and 
the Government, 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 


BYITAIN, 
FLEET STKEET, LONDON, 


ON THE ORIGIN OF ELEMENTARY SUBSTANCES. 
AND ON SOME NEW RELATIONS OF THEIR ATOMIC WEIGHTS. 


By HENRY WILDE, F.R.S. 
In English-French and in English-German. Quarto, Paper Covers, 4s. 


London: KEGAN PAUL, TRENCH, TRUBNER & CO., Lrp., Charing Cross Road. 
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Messrs. MACMILLAN and CO. beg to announce that Mr. “MARION CRAWFORD 
New Novel, DON -ORSINO, is now ready at all Bookstalls and Libraries, in Three 
Vols., crown 8vo, cloth, 31s. 6d. 


MACMILLAN & CO., LONDON. 


MESSRS. AND CO0.'S NEW BOOKS. 


NEW VOLUME OF MACMILLAN’S THREE-AND-SIXPENNY SERIES. 


CHRISTMAS BOOKS. By CHARLES DICKENS. With Sixty-five Illustra- 


tions, Crown 8vo, cloth, 3s. 6d. 
NEW BOOK BY THE AUTHOR OF “FORTY YEARS IN A MOORLAND PARISH.” 


SCENES IN FAIRYLAND; or, Miss Mary’s Visits to the Court of Fairy Realm. 


By the Rev. J. C. ATKINSON, D.C.L., Canon of York, and Vicar of Danby-in Cleveland, Author of ‘ Jack the Last of 


the Giant Killers,” &c. With about Forty Illustrations by 'C. E. Brock. Crown Svo, 4s. 6d. 
UNIFORM WITH “CRANFORD” AND THE ‘VICAR OF WAKEFIELD.” 

DAYS WITH SIR ROGER DE COVERLEY. Reprinted from the 

Spectator.. With Illustrations by HUGH THomson, New Edition. Crown 8vo, elegant, 6s. 

NEW BOOK BY SIR JAMES FITZJAMES STEPHEN, BART. 

HORAE SABBATICAZ. — Reprint of Articles contributed to the Saturday Review 

by SIR JAMES FITZJAMES STEPHEN, Bart., K.C.S.I, Third Series. Globe 8vo, cloth, 5s. 
* * The First and Second Series still on Sale. 
BY DR. S. H. KELLOGG. 
Now ready, crown 8vo, cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone 


Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, D.D., of Toronto, 
Canada. 


MACMILLAN & CO., LONDON. 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 0 
” 5 10 
610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEASE, 


56 CHARING CROSS ROAD, W.C. 


“OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent Quick-Acting Rack Adjustment, 


ACH Lantern is efficient for exhibitions. HIS A 
I: T pparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives crisp definition, being a Bellows Camera, adjusted by Rack and Pinion. The Lantern is 
superior Achromatic Photographic Combi- 


fitted with powerful Refulgent Lamp, with thr illiant 


Lamp. of 4-in, diameter, 3-wick Refulgent Cond If with Russian Iron instead 
Complete i in box £2120 0 of Mahogany body. 
Student’s Lantern to take demon- sin., no front lens __... Too/ sin., no lens 
i strating task), Le rass ) Sliding 5in., With superior portrait fens sin., and lens 102/06 
‘ube ... 200 6in., no front lens 6in., no lens 
Russian Iron Body, Brass Sliding Tube 250 6in., with superior portrait lens 6in., and lens 
(Perforated), Brass Sliding Tube exe 210 7in., no front lens... 155/ 7in., no lens 
Matiogany Gutside Body 7in., with superior portrait lens 173/6 gin.,and lens... 137/) 
-Panelled Door, “Brass Stages, 8in., ” 256/ 8in., no lens 160/ 
Sliding Tube 4 o ” ese gin., ~ 
” 1oin., roin. 285, 
** Optimus ” Bi- Unial Lantern, bones fittings, £8 8s. rzin., 450/ 


PERKEN, SON, & RAYMENT, ur a LONDON. 
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NEW VOLUME OF POEMS BY LORD TENNYSON. 
Now Ready, Feap. 8vo, Cloth, 6s, 
THE DEATH OF OENONE, 
AKBAR’S DREAM 
tra- ? 
And other Poems. 
By ALFRED LORD TENNYSON. a 
(PoeT LAvuREATE.) 
m, 
st of NEW BOOK BY MR. FRANCIS GALTON, ; 
Now Ready, 8vo, Cloth, 6s. net. q 
FINGER PRINTS. By Francis Gatron, F.R.S. 4 
the WITH NEW PREFATORY CHAPTER. 
Now Keady, Extra Crown 8vo, Cleth, 7s. net. 
| HEREDITARY GENIUS: An Enquiry, into its Laws and Consequences. By 
CW FRANCIS GALTON, F.R.S. New Edition. 
NEW BOOK BY PROFESSOR RYLE. 
Crown 8vo, 3s. Net. 
THE EARLY NARRATIVES OF GENESIS. By Prof. H. E. Ryte, B.D. 
Their object is to discuss the contents of the opening chapters of Genesis in a simple and untechnical style, with special 
ne reference to the modifications of view which the frank recognition of the claims of Science and Criticism seems to demand, 
to, MRS. MOLESWORTH’S NEW STORY BOOK. 
Now Ready, Crown 8vo, 4s. 6d. 
- THE GIRLS ANDI. By Mrs. Moreswortu, Author of “ Carrots,” &c. Illustrated 
by L. LEsLIE BROOKE. 
SCOTSMAN :—* The simplicity, naturalness, and good nature of the girls and the chronicler of their actions makes the book 
Ss. always interesting and charming.” 
MORNING POST :—‘* Cheery and full of life, as Mrs. Molesworth knows how to make her taies, it is likely to bea favourite.” 
GLASGOW HERALD :—* They are very life-like children, and their story is written in a thoroughly boy-like manner. 
Mrs. Molesworth understands children so thoroughly that all she writes about them seems as real as it is enjoyable. The book is 
certain to be popular.” 
NEW BOOK BY SIR JOHN LUBBOCK, BART. 
Now Ready, Crown 8vo, Cloth, 6s, Net. 
THE BEAUTIES OF NATURE;; and the Wonders of the World we live in, 
By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D. With Illustrations. 
J NEW BOOK ON MECHANISM. 


Imper. 8vo, 30s. Net. 


MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 
and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D. Editor of ‘‘ Appleton’s Cyclo of Applied 
Mechanics” Edition of 1880, Member of the American Society of Mechanical Engineers, of the American Institnte of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 

FOR TECHNICAL AND HANDICRAFT CLASSES. 
Now Ready, 4to, Paper Covers, 2s. 


THE GRAMMAR OF WOODWORK. A Graduated System of Manual Training 


for Elementary, Secondary, and Technical Schools, designed for the Pupils of the Whitechapel Craft School by WALTER 
E. DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, formerly Woodwork Instructor in 
the Cambridge University Engineering Workshops. With a Preface by H. LLEWELLYN SMITH. 


NEW WORK BY MR. A. H. HIORNS. 
Now Ready, Globe 8vo, 55. 
METAL COLOURING AND BRONZING. By Artuur H. Hiorns, Principal, 


Metallurgy and Engineering Department, Birmingham Municipal Technical School. 
MACMILLAN & CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


RANDs. BRAND & CO.’S 


{PRESERVED PROVISIONS Az ae Al SAUCE. 


A FINE TONIC AND 


SSENCES of BREF, DIGESTIVE. 


MUTTON VEAL & CHICKEN, An excellent relish for “‘ fish, flesh, 
SEASTYURTLE Sour & TEM. and fowl.” 


EAT LOZENGES te? e@_SG@ (197 
INTERESTING MICROSCOPIC OBJECTS. | MICROSCOPES AND 
d. 

Set of 36 Slides, specially anne for Students for the Dighems of Public Health. Com- A P P A R A T U Ss. . 
Case 210 0 Of Highest Quality and Workmanship. ‘ 
et of 24 Botanical Slides (E lementary Ti sues eciall arran ed for the use Students. ° 

Group of about 100 Sponge Spicules from St. ‘Hungary 2 6 tf itable f th 
Diatomacee from Bori, Hungary 6 6 lorm of foot, and is suitable for work of the most 
econ Sendai, Japan 6 6 delicate and precise nature. 
Section through Bud of showing Anthers, Petals, Pollen-grains, W, & SONS’ VAN HEURCK MICROSCOPE 
in sit 20 is unsurpassed for Photo-micrography and high- 
Mildew i “Stem of Wheat (Pucci inia eraminis) Io power work. Sc 
Genus Slides of = W. & SONS’ ACHROMATIC CONDENSER, 
Coscinodiscus —200 Species on one Slide, 15s. ; Surirella—1oo Species .. ove 15 0 I A.. h is strongly Price, with 
Triceratium and Trinacria—so Species on one Slide, 75. 6d. ; Aulacodiscus—25 Species one 12 6 | ris diaphragm 43 area : 
Classified List representing a Stock of 40,000 Highest-class Microscopic Full Illustrated Catalogue of Microscopes and 
Objects sent Post free on application. Apparatus sent Post free on application to 
W. WATSON & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
318 HIGH HOLBORN, LONDON, W.C. 
ESTABLISHED 1837. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
AWARDED —2 GOLD MEDALS, Paris Universal Exhibition, 1889; 2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 
OBJECTS, Antwerp Internati: onal Microscopical Exhibition, 1891; and 24 = AND OTHER MEDALS at the Principal International Exhibitions $0 
ofthe World 
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COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RICHARD CLAY ANv Sons, l.imrrep, at 7 and 8 Kread Steet Hill, Queen Victoria Stre«t, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New \ork —TxHurspay, November 1o, 1892. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 1203, Vow. 47] _THURSDAY, NOVEMBER 17, 1892. [PRICE 15 CENTS. 


Xeyistered as a at the Post Office. 


“NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKER‘ 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT. 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 

Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE 
ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WricHt. Second | 


Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


NOW READY.—1s., Post Free. 


CRIFFIN’S ILLUSTRATED CATALOGUE 


OF 


MAGNETIC, 


Royal 8vo, 444 Pages, with over 400 Illustrations. 1s. Post Free. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


{All Rights are 


NALDER BROS. & CO., 
| 16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Our New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 


Forwarded on Application. 


| 
| 
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“NALDER BROS. & Co. 


THE SEA-LEVEL ANEROID 


COOK’S PATENT). 


With this Aneroid no calculation or tectinical knowledge is sequired. It 
meets a long-recognized want. Every one is aware that the altitude 
affects the readings of the Barometer, but many people do not know exactly 
what correction to make. 
ILLusTRaATED DescrirTion Post FREE. 


Made only by 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT. 


BRANCHES : 46 CORNHILL; 122 REGENT 8T., LONDON. 


NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 


| Telephone No. 6583. Telegraphic Address : ‘* NeGrettT1, London.” 
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HERTFORDSHIRE COUNTY 
COUNCIL. 


APPOINTMENT OF SECRETARY FOR PURPOSES OF 
TECHNICAL INSTRUCTION. 


The Technical Instruction Committee of the County Council are prepared 
to receive applications for the Post of Secretary for purposes of Technical 
Instruction, carried on in the Administrative County of Hertford. The 
Salary will be at the rate of £250 with travelling expenses and other dis- 
bursements incurred under the directions of the County Council, or of the 
Committee. The Officer will be required to reside in London or at a con- 
venient place to be approved by the Committee and to provide such accom- 
modation as may be requisite for the due performance of his duties. All 
necessary Books and Stationery will be supplied. Particulars of tke duties 
phan Office can be obtained on application to me, at my Office, in St. 

ans. 

The appointment will be made subject to Three Months’ Notice on either 
ya and the Officer will be required to commence his duties at an early 

jate. 

Applications in the Candidate’s own Writing must be sent to, or left at, 
my Office, in St. Albans, not later than NOVEMBER 28, 1892, and should 
state the Name, Age, Place of Residence, Qualifications, and Business 
( itany) of the Candidate. Copies only of Testimonials should (in the first 
instance) be forwarded. 

The County Council deprecates personal Canvassing. 

‘Hp. NICHOLSON, 
Clerk of the Hertfordshire County Council. 

St. Albans, November 1292. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING, 

No further Entries of Day Students for the Engineering Laboratories or 
Drawing Office can be taken until next Session, when the number will be 
limited to 60. Applications for admission will be received up to SEPTEM- 
BER 30, 1893. A paper in Elemeatary Mathematics will be set for all 
Candidates, except such as have passed the Victoria Preliminary, or the 
London Matriculation, or other approved Examination. ‘hose who have 
passed the Victoria Preliminary Examination will be in a position to pro- 
2 if they so desire, to the BSc. Degree in Engineering (Honours or 

ass). 

Prospectus may be obtained from the SECRETARY. 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENCINEERING COLLECE 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principal— 
G. W. DE TUNZELMANN, B.Sc. (Lond. Univ.), M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 
Students are regularly sent to the College by Leadin; Educational 
Authorities, whose Names are given on the Prospectus. 


BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of a Chief Assistant Mistress for the New 
Scientific and ‘Technical School in Waverley Road, Small Heath, The 
successful Candidate will be expected to take the greater part of the 
responsibility of the Girls’ Classes, under the superintendence of the Head 
Master. Salary, £180 per Annum, 

Applicants should be good practical Teachers, with a sufficient knowledge 
of French and the Sciences underlying Domestic Economy, in addition to 
the usual English Subjects. 

For Form of Application apply by Letter addressed to the CLERK of the 
School Board, Birmingham. 


PALAZONTOGRAPHICAL SOCIETY. 


The Volume of the Palzontographical Society for the Vear 1892, con- 
taining the continuation of the Monographs on the Stromatoporoids, the 
Palzozoic Phyllopoda, the Jurassic Gasteropoda, the Inferior Uolite Am- 
monites, and the Devonian Fauna, with Forty Quarto Plates, is now 
ready. The Annual Subscription is One Guinea. Information with regard 
to Membership and Back Volumes can be obtained on application to the 
Honorary Secretary, Rev. Prof. T. WILTSHIRE, 25 Granville Park, 
Lewisham, London, S.E 


TO MUSEUMS AND COLLECTORS. 


FOR SALE.—Twenty (20) Drawer Insect Cabinets, British Museum 
Pattern, Solid Mahogany throughout, Best Make. Price £25 each, 
together or separately.—Druce & Co., 68 and 69 Baker Street, Portman 
Square, W. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


WANTED, Position as Practical Assistant 


in Astronomical, Physical, Electricy:, or Mechanical Laboratory, by an 
Intelligent Man (age 42). An expert Workman with Small Tools, and 
accustomed to Making, Designing, and Using Scientific Instruments, &c , 
for Invention and Researcn, .ncluding Photography.—TarLETON, South 
Road, Waterloo, Liverpool. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 

i d Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s. 6@. each, Post Free 
CaTALOGuBs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


RECENT SHELLS. 


Hewix Godwin-Ansten. 
Latest additions to stock. - 
New species of Diplommatina and Opisthostoma from Borneo, including 
a most lovely little shell, Ofisthostoma mirabile. 
A splendid consignment of Philippine land shells. 


GLASS-TOPPED BOXES, CARD TRAYS, &c 
HUGH FULTON (Conchologist), 


216 KING’S ROAD, LONDON, S.W. 
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Sale bp Auction. 


TUESDAY, NOVEMBER 22. 


A VALUABLE COLLECTION OF BRITISH BIRD SKINS ° 
AND EGGS, INSECTS, &C, 


MR. J. C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
NOVEMBER 22, at half-past 12 precisely, a Collection of British Birds’ 
Skins, many with the labels, from the well-known Collections of Messrs. 
H. B. Sharpe, Dresser, Howard Saun‘ers, &c., anidata. Various eggs, 
including many of Gordon Cumming’s, the Swift Terns of Major Butler, 
&e. Also British Insects, which are all genuine and perfect without ex- 
ception, and a few Clutches and Nests, Beetles, Shells, Locusts, Dragon- 
flies of America, &c., &c. 

On View the Day prior. from 1o till 4, and Morning of Sale, and 
Catal Hogues had. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


NATURE XIX 


Volvox globator, Spongilla fluviatilis, Hydra viridis, Melicerta ringens, | 


Stephanoceros Eichornii, Lophopus crystallinus, and other beautiful Speci- 
mens of Pond-Life; also Amceba, Vorticella, Paramox cium, and other types 
for the Student of Biology. Specimen Tube, with Drawing and Description, 


1s. Post-free. 
T. E. BOLTON, 
fFARLEY BROAD, MALVERN LINK. 


BIOLOGY. 
Specimens for Dissection. 


Finely-preserved Specimens of all the Types required for Science Courses 
—especially the London B.Sc. 
at Present:—Aurelia, Calcareous sponge, Holothurians, 
Echinus, Uraster, Ascaris, Distomum, Nereis, Astacus, Apus, Lepas, 
Haliotis, Sepia, Amphioxus, Seyllium, and fully 300 other forms for dis- 
section. Also Chara, Vaucheria, Spirogyra, Fucus, Peziza, &c. 


MICROSCOPICAL SLIDES. 

Recent mounts include some very lovely expanded Zoophytes (Pennaria, 
Endendrium, Obelia, Alcyonium, &c.); interesting Larval forms (e.g. of 
Lobster, Porcellain Crab, Ascidian, Squid, Goby, Comatuda, &c.), the rare 
Pelagic Worms (SyZ/is, &c.). Also many specially New and Beautiful 
Slides, such as Fruits of Selaginella and Chara, and Sections of Flower 
and Fruit Buds, &c. 

Price Lists free on Application. 


J. SINEL, Biological Laboratory, JERSEY 


~ NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 


FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, | 


HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 
Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus an 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 

Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 18386. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
ACTA ERUDITORUM ;; from its commencement in 1684 to 


NOVA ACTA ERU- 


1734, and Supplementa 1692-1734, in 32 Vols. 
Indices 


1735 1763, and Supplementa 1735-1742. 
6 Vols., 1693-1743 in 3 Vols. 

In all 51 Volumes, Small gto, Calf Gilt ; some Volumes Stained, and Six 
Volumes badly injured by damp. £5 5s. 
Sets of this important Work very seldom occur for Sale. It contains the 
Papers of the most Eminent Scientific Men of the Day, including John, 
James, and Daniel Bern ouilli, Leibnitz, Euler, Hevelius, Huyghens, De la 

Hire, Descartes, Cassin, and many others, and includes many importan 

papers of English Scientific Men. 

ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
mentariis. Ex recensione Jos Torelli, cum nova versione Latina. 
Accedunt Lectiones variantes ex codd. Medices et Parisiensibus. //me 
tall Copy. Folio, Calf Gilt, 1792. 18s. 

ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to 
1836), in Numbers, £5 ros. 

A complete Set of this important Work, wanting 4 Numbers of Volume 
ne. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Careenrer, Esq., Prof. Forses. New 
Triple constructed for B. J. Matpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Kesults) Doewra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Apeiina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue, 300 pages, 15. ; Postage, sd. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, SPECIALIST, Brewster House, Mortimer Road 
Kingsland, N. 


THROAT COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 


Sold only in Boxes, 74¢., and»Tins, 1s, 1}¢., Labelled. 
JAMES EPPS & CO., Homeeopathic Chemists, Lonpon, 
THIS 


HOLLOWAYSS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in 1 Complaints incidental to Females. 


NOTICE.—Advertisements 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. 


NATURE.” 


SUBSCRIPTIONS TO 


One Eighth Page, or ‘Quarter Column | 0 18 
Quarter Page, or Halfa Column ... I 
Halfa Page,oraColumn ...... 3 
Whole Page ..... 6 


Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


and business letters for 


The tele- 
graphic address of NATURE 7s “ PHUSIS, LONDON.” 


Half-yearly. O8@ © 
To ALL PLACES ABROAD :— 
Quarterly ..... 0 8 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column ... 
Per Lineafter .. . 0 0 2 


392 
istant 
ry, by an em 
j 
\CH 
Pottery, 
| 
= 
| 


NA 


SWAN SONNENSCHEIN AND CO. 


TEXT-BOOK OF EMBRYOLOGY OF 
MAN AND MAMMALS. By Dr. Oscar HERTWIG 
(Berlin). Translated by Epwarp L. Mark, Ph.D., 
Hersey Professor of Anatomy in Harvard University. 
With 339 Figures in the Text and 2 Coloured Plates. 8vo. 
day. 

BIOLOGY: Text-Book of Elementary. 


Adapted for the Use of Students for the Examination pre- 


sented by the Conjoint Board of the Royal Colleges of 


Physicians and Surgeons. By H. J. CAMPBELL, M.D., 
Senior Demonstrator of Biology in Guy’s Hospital. 136 
Cuts. 6s. [ day. 
PHYSIOLOGICAL PSYCHOLOGY: In- 
troduction to By Dr. THEODOR ZIEHEN (Jena). Translated 
by C. C. VAN Liew and Dr. Orro BEYER. 21 IIlustra- 
tions. 6s. [7hés day. 


‘* We want such a book badly. We can recommend Ziehen as exceedingly 
well adapted to give the student a clear idea of the scone and the methods 
of the new science of physiological ature. 


PETROLOGY: Text-Book of. A Descrip- 
tion of the Rock-forming Minerals, and a Synopsis of the 
Chief Types of Igneous Rocks. By F. H. Hatcn, Ph.D., 
F.G. +4 of the Geological Survey of U.K. With 86 Cuts. 
75. 6d. [This day. 

THE GEOGRAPHICAL DISTRIBU- 
TION OF DISEASE IN GREAT BRITAIN. By 
Dr. ALFRED HAVILAND. With 8 Coloured Maps. Large 


8vo. 15s. Ready. 
SWAN SONNENSCHEIN & CO., PATERNOSTER-SQ. 
LONDON. 
ON SALE BY 


G. BUCKLE, 60 Stanhope St., Newcastle St., London, W.C, 


Journal of Royal Agricultural Society of England. 


From Commencement in 1840 to End of aa With Index. 51 Vols. 


Newly Bound. Half mor. ... £5 10s. 
Gardener's Chronicle and Agricultural Gazette. From 
commencement in 1841 to 18) 15 155. 


(1841 to 1880 are Bound in diffrent Bindings, Rest i in Numbers.) 
Of the Greatest Interest to all connected with Horticulture, Agriculture, 
Botany, &c , and indispensable to Botanical Gardens. Illustrated with 
‘Coloured Plates. Very Rare. (£32 in Quaritch’s Catalogue.) 
Journal of Mental Science. A Set from the Commencement 
in 1853 to End of 1890. 31 Vols. Half Calf. Rest In oa - 
15 15S. 


This Periodical was originally Published as the Asydum Journal of | 


Mental Science. Nos. 6 and 14 of Asylum Journal are Missing in this Set, 
otherwise it is Perfect. Very Rare. 


Practitioner. A Monthly Journal of Therapeutics and Public 
Health. Vols. :-44, Bound in Half Calf, 1368 to June 1890, £6 ros. 


Mind. A Journal of Psychology. Parts 1-60, 1876-1890. 
£6 6s. 

Bankers’ Magazine, A Journal of the Money Market, 
From Commencement in 1844 to 1890, partly Bound, partly Numbers, 


£17 108. 
Nature. Vols. 1-36, Cloth. -1869-87. £6 15s. 
Veterinarian. Monthly Journal of Veterinary Science. 


__ 1-30. 1828-1857. Scarce. £5. 


INTERNATIONAL SCIENTIFIC SERIES. 

The New Volume in the above Series, en- 
titlkd’*\ MAN AND THE GLACIAL 
PERIOD,” with 111 Lllustrations and 
Maps, by G. Frederick Wright, D.D., 
LL.D., Author of “ The Ics Age in 
North America,” ts now Reaty at all 
Libraries and Booksellers. Price 5. 

PATERNOSTER HOUSE, CHARING CKOSS ROAD. 
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CAMBRIDGE UNIVERSITY PRESS. 


THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY. Sc.D, F.R.S., Sadlerian Pro- 
fessor of Pure Mathematics in the University of Cambridge 
Vols. I.—IV. Now Ready. Demy 4to, £1 5s. each. (To be complete: d 
in ro vols.) (Vol. V. Nearly Ready. 


A TREATISE ON ANALYTICAL 
STATICS. Vol. II. By E. J. ROUTH, Sc.D., F.R.S., Fellow of 


the University of London ; Honorary F. ellow of St. Peter's College, Can 
bridge. Demy 8vo, ros. 


A TREATISE ON THE THEORY OF 
FUNCTIONS OF A COMPLEX VARIABLE. By A. R. FOR. 
Sc.D., F.R.S., Fellow of Trinity College, 

The JURASSIC ROCKS of CAMBRIDGE. 
Being the Sedgwick Prize Essay for the Year 1886. By the late T. 
ROBERTS, M.A. Demy 8vo, 3s. 6d. 

FOSSIL PLANTS AS TESTS OF CLI- 


MATE. Being the Sedgwick Prize Essay for 1892. By A, SEWARD, 
M.A., St. John’s College. Demy 8vo, 5s. 


NEW VOLUMES OF THE PITT PRESS MATHEMATICAL 
SERIES. 


AN ELEMENTARY TREATISE ON 
PLANE TRIGONOMETRY. By E. W. HOBSON, Sc.D., Fellow 
of Christ’s College, Cambridge, and University Lecturer in Mathe- 
matics; and C. M. JESSOP, M.A., Fellow of Clare College, and 
Assistant Master at Reading School. 4s. 6d. 


THE ELEMENTS OF STATICS. Second 
Leger (Being Part I. of *‘ Elements of Statics and Dynamics.’”’) By 
LONEY, M.A., late Fellow of Sidney Sussex College. 4s. 6d. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
Ave *Maria Lane. 


"With 224 Illustrations, 8vo, ros. 


CHEMICAL LECTURE EXPERIMENTS. 


Non-Metallic Elements. 
G. & NEWTH, F.1LC, 

Chemical Lecture Demonstrator in the Royal College of Science, South 

ensington. 
EXTRACT FROM PREFACE:— 

The object of this book is two-fold. Firstly, it is intended to supply chemi- 
cal lecturers and teachers with a useful repertoire of experiments. suitable 
for illustrating upon the lecture-table the modes of preparation, and the pro- 
perties, of the non-metallic elements and their commoner and more important 
compuunds. Secondly, it has been the author's object to furnish the chemical 
student with a book which shall serve as a companion to the lectures he may 
attend—a book in which he will find fully described most, if not all, of the 
| experiments he is likely to see performed upon the lecture: table, and which 
| will therefore relieve him from the necessity of laboriously noting them and 

often sketching the apparatus used. In this way the student will be spared 
much unnecessary and distracting work during the lecture, and will therefore 
| be better able to give his undivided attention to the explanations or argu 
| ments of the lecturer. 

London: LONGMANS, GREEN, & CO. 


Works by JAMES SULLY, :-M.A., LL.D., 


Grote Professor of the Philosophy of Mind and Logic at the Universit 
College, London. 


OUTLINES OF PSYGHOLOCY. 


New Epirt1on, Revised and Largely Re-written. Crown 8vo, 9s. 


THE HUMAN MIND: 


A TEXT-BOOK OF PSYCHOLOGY. 2 Vols. 8vo, 21s. 


London: LONGMANS, GREEN, & CO. 


Fourth Edition, pp. 300, 5s. 
PROTOPLASM: Physical Life and Law. 
By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepte! 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. 


HARRISON & SONS, 59 Pall Mall. 
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NATURE 


CROSBY LOCKWOOD AND SON'S NEW BOOKS. 


NEW WORK ON THE HEA V ENS AND THEIR ORIGIN. 
NOW READY. 
With Six Stellar Photographs and Twelve Lithographic Plates. Demy 8vo, 16s. cloth. 


THE VISIBLE UNIVERSE 


CHAPTERS ON THE ORIGIN AND CONSTRUCTION OF THE HEAVENS 
By J. ELLARD GORE, F.R.A.S., Author of “Star Groups,” &c. 


SUMMARY OF CONTENTS.—THe Nescrar Hyrornests—Faye’s THEorv—STELLAR EvotuTrion—THE Fvet or THE SUN—THE 
ErHer—Tue Cons:ittuTion or CHEMISTRY—THE HypotHesis—THe Mitky Way Star 
DisTRIBUTION—CLUSTERING Srars AND STaR SrREAMS—STELLAR DisTANCES AND Morions—GIanT AND MINIATURE SuNS—SoME EAkLiER 
THEORIES OF THE UNiversE—Sir Wittiam Herscue.’s AsTRoNoMyY FROM HERSCHEL TO STRUVE—STRUVE's THEORY— 


Procror’s Views—INFINITE AND A LiMiTED UNIVERSE. 


BY THE SAME AUTHOR. Small 4to, Mlustrated by Thirty Maps, 5s. cloth. 


STAR GROUPS: 4 stupeEnt’s GUIDE To THE CONSTELLATIONS. 


‘* 4 knowledge of the principal constellations visible in our latitudes may be easily acquired from the thirty maps and accompanying text contained in thi 


work.” —Nature. 


Its Construction and Management. By Dr. H. Vax Heurck. Trans- 
lated from the French by Wynne E. Baxter, F.R.M.S., &c. With 
250 Woodcuts. Imp. 8vo. {.Vearly ready. 


SAILMAKING. 
(The Art and Science of.) By S. B. Sapter, Sailmaker. With 23 
full-sized Plates. Small gto, r2s. 6d. cloth. 


ELECTRIC SHIP-LIGHTING, 


A Handbook on the Practical Fitting and Running of Ship’s E lectrical 
Plant. By J. W. Urquuart, C.E. Crown 8vo, 75s. 6d. cloth. 


TOOTHED GEARING. 


A Practical Handbook for Offices and Workshops. By A ForEMAN 
PATTERN Maker, author of ‘* Pattern Making.” With 184 lllustra- 
tions. 6s. cloth. 


THE MECHANICS OF ARCHITEC- 


RE. A Treatise on Applied Mechanics, agg * adapted to the 
a te Architects. By E. WynpHAM Tarn, M.A ith 125 Illustra- 
tions. Crown 8vo, 7s. 6d. cloth. 


A POCKET BOOK FOR MINERS. 


Comprising Rules, Formula, Tables, and Notes. For use in Field and 
Office Work. By F. Danvers Power, M.E. Fep. 8vo, os. leather. 


_A HANDY BOOK FOR BREWERS. 


Being a Practical Guide to the Art of Brewing and Malting. By H. E 
Wricut, M.A. 530 pages. Crown 8vo, 12s. 6d. cloth. 


~LABOUR CONTRACTS. 


A Popular Handbook. By Davip Gissons. With Appendix of Statutes 
by T. F. Urt ey, Solicitor. Feap. 8vo, 3s. 6d. cloth. 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, Ludgate Hill, K.C. 


ON THE ORIGIN OF ELEMENTARY SUBSTANCES. 
AND ON SOME NEW RELATIONS OF THEIR ATOMIC WEIGHTS. 


By HENRY WILDE, 
In English-French and in English-German. Quarto, Paper Covers, 4s. 


London: KEGAN PAUL, TRENCH, TRUBNER & CO., Lrp., Charing Cross Road 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, —_ 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and meray Catalogue of the Instra- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.L.C. 


WANTED TO PURCHASE. 


PHILOSOPHICAL MAGAZINE, 1798-1826, or Vols. 39-50, 53-6 

EDWARDS’ BOTANICAL REGISTER, Vols. XIL., 
XXIL., XXIIL., perfect or not. 

CURTIS, BOTANICAL MAGAZINE, Vols. 56, 65-73, 75, and following. 

QUARTERLY MICROSCOPICAL SCIENCE, New 
Series, 1859. and follow 

MONT! H Ly NOTICES ROVAL ASTRONOMICAL SOCIETY, Vols 

5, perfect or not. 
PHYTOLOGIST, 1854, and INDEX, and New Series Nos. 50 to end. 


WILLIAM WESLEY & SON, 
28 ESSEX STREET. STRAND, LONDON. 
NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889. 
See ‘* ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, \ 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectacles, Steel Frames, from 78. 6a. 


Morning Post :—‘*‘\s had sight on the increase?’ is answered by A. 
| Fournet with much common sense.” 
Homeopathic Review :—‘‘ lf you need to see, better, yet shrink from 


glasses, read A. Fournct’s ‘ Philosophy of Sight.’ 
15 Stamps, from the Author.) 
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ludes 
15s. 


es a dotted curve 
; this action takes 
uivalent to a 


|place every quarter of an hour, and the dots 


It differs from others 
being very close, form the eq 


The price, which inc 


small bottle of ink and §5 charts, is £4. 


LONDON, E.C. 


into a neat mahogany case with glass 
Its exceedingly low price should re- 


Sole Agent in this country- 


BAROMETER. 


\[t is made to hang up, as shown above, its 
8, 9, & 10 Hatton Garden, 


This is the very latest improvement, and is 
la highly sensitive and compact Instrument, 
dimensions being only 10 inches x 6 inches, 


commend it to all. 
inasmuch as the pen trac 
instead of a continuous line 
continuous line. 


‘and fits 
front. 


om) 
=> 
ZJAMES J. HICKS, 


WIMSHURST 


Works in any Weather. Best ma 
WITH 15-INCH PLATES, £ 
” 5 


Qu 
me 


610 0 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @ PEAE., 


56 CHARING CROSS ROAD, W.C. 


OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent QGuick-Acting Rack Adjustment. 


ACH Lantern is efficient for exhibitions. THIS Apparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives crisp definition, being a Bellows Camera. adjusted by Rack and Pinion. The Lantern is 
superior Achromatic Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. Compound —j|Jumination. Compound Condensers 
Condenser of 4-in. diameter, 3-wick Refulgent F : If with Russian Iron instead 


Cc omplete in box eo Condeneer. of Mahogany body. 
Student’s Lantern to take sin., no front lens sin., no lens 
serating tank), with Brass Sliding sin., With superior portrait "Tens eos |6827/ sin., and lens 
6in., no front lens... ee 6in., no lens 


one ° 
Russian Iron Body, Brass Sliding Tube on on 6in., with superior portrait lens eos §=151/ 6in., and lens 
(Perforated), Brass Sliding Tube ... 7in., no front lens... 7in., no lens 
Matiogany Outside Body : 7in., with superior portrait lens. 173/6 7in., and lens 
Panelled Door, “Brass “Stages, and 8in., 250 8in., no lens 


Sliding Tube wis 4 gin., ” 890 gin. 
1oin., toin. 


** Optimus ” Bi-Unial Lantern, brass fittings, £8 8s. 12in., 580/ rain. 


SON, RAYMENT, LONDON. 


SCIENTIFIC WORTHIBS. 


The following is a list of the Portraits that have appeared in the above Series :— 
MICHAEL FARADAY. SIR GEORGE B. AIRY. 
THOMAS HENRY HUXLEY. . J. LOUIS R. AGASSIZ. 
CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 
GEORGE GABRIEL STOKES, | JAMES CLERK MAXWELL. 
SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 
SIR CHARLES WHEATSTONE, | WILLIAM SPOTTISWOODE, 
SIR WYVILLE THOMSON. ARTHUR CAYLEY. 
ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 
ADOLF ERIK NORDENSKJOLD. | JOHN COUCH ADAMS. 
LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER, | LOUIS PASTEUR. 
WILLIAM HARVEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 
5s. each; or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s.! 
Cheques and Money Orders payable to MA CMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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3 MACMILLAN AND CO.’S NEW AND REGENT BOOKS. 
PS) NEW VOLUME OF POEMS BY LORD TENNYSON. - 
. Now Ready, Feap. 8vo, Cloth, 6s. 
THE DEATH OF OENONE 
=) 
AKBAR’S DREAM 
9 
. And other Poems. 
By ALFRED LORD TENNYSON. 
(PoeT LAUREATE.) 
= NEW BOOK BY MR. FRANCIS GALTON. a 
Now Ready, 8vo, Cloth, 6s. net. " 
tes. FINGER PRINTS. By Francis Gatton, F.R.S. 
TIMES :—* The whole subject is handled with that rare patience and thoroughness in investigation, and that keen bu 
cautious acumen in interpretation which are characteristic of all Mr. Galton’s work.” 
WITH NEW PREFATORY CHAPTER. 7 
Now Ready, Extra Crown 8vo, Cloth, 7s. net. e. 
HEREDITARY GENIUS: An Enquiry into its Laws and Consequences. By | 
= FRANCIS GALTON, F.R.S. New Edition. : 
m5 BY DR. S. H. KELLOGG. : 


Now ready, crown 8vo, cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone 


Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, D.D., of Toronto, 


Canada. 
NEW BOOK BY PROFESSOR RYLE. 
Crown 8vo, 3s. Net. 


THE EARLY NARRATIVES OF GENESIS. By Prof. H. E. Ryze, B.D. 


Their object is tu discuss the contents of the opening chapters of Genesis in a simple and untechnical style, with special 
reference to the modiScations of view which the frank recognition of the claims of Science and Criticism seems to demand. 
MRS. MOLESWORTH’S NEW STORY BOOK. 
Now Ready, Crown 8vo, 45. 6d. 


THE GIRLS ANDI. By Mrs. Moreswortu, Author of “ Carrots,” &c. Illustrated 


by L. LESLIE BROOKE. 
SCOTSMAN :—‘‘ The simplicity, naturalness, and good nature of the girls and the chronicler of their actions makes the book 


always interesting and charming.” 

MORNING POST :—*‘*Cheery and full of life, as Mrs. Molesworth knows how to make her tales, it is likely to bea favourite.” 
GLASGOW HERALD :—* They are very life-like children, and their story is written in a thoroughly boy-like manner. 

Mrs. Molesworth understands children so thoroughly that all she writes about them seems as real as it is enjoyable. The book is 

certain to be popular.” 

NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s. Net. 

MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 
and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D. Editor of ‘‘ Appleton’s Cyclo of Applied 
Mechanics ” Edition of 1880, Member of the American Society of Mechanical Engineers, of the American Institnte of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 

FOR TECHNICAL AND HANDICRAFT CLASSES. 
Now Ready, 4to, Paper Covers, 2s. 


THE GRAMMAR OF WOODWORK. A Graduated System of Manual Training 


for Elementary, Secondary, and Technical Schools, designed for the Pupils of the Whitechapel Craft School by WALTER 
E. DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, formerly Woodwork Instructor in 
the Cambridge University Engineering Workshops. With a Preface by H. LLEWELLYN SMITH. 
NEW WORK BY MR. A. H. HIORNS. 
Now Ready, Globe 8vo, 5s. 
METAL COLOURING AND BRONZING. By Arruur H. Hiorns, Principal, 
Metallurgy and Engineering Department, Birmingham Municipal Technical School. 
MACMILLAN & CO., LONDON. 
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ENGLISH LANGUAGE, THE: Its History and 
Structure. By W. H. LOW, M.A. Lond. 3s. 6d. 


“The history of the language and etymology are both well and fully treated, 
and the student for Matriculation could not have a better, book ” 


— Teachers’ Monthly. 


FRENCH PROSE READER. By S. B.-ts- 
ies Se., and W. F. MASOM, M.A. Lond. ts. 6¢ With 


complete VOCABULARY, 2s. 6:7. 


Notes and Key, 3s. 6c. 


net. 
HEAT AND LIGHT, ELEMENTARY TEXT-BOOK 
OF. By R. W. STEWART, B.Sc. Lond. 35. 6d. 
will be found an admirable News. 
HEAT AND LIGHT PROBLEMS, with numerous 


Worked Examples. By R. W. STEWART, B.Sc. Lond. 
Is. 


LATIN COMPOSITION AND SYNTAX. With 
Copious Exercises. By A. H. Al.-LCROFT, M.A. Oxon., 
and J. H.. HAYDON, M.A. Camb. and ‘Lond. 2s. 6d. 
Key, 2s. 6d. net. 

** This is one of the best manuals on above subject that we have met 
with for s me time."’ —7he Schoolmaste 

LATIN GRAMMAR, THE. TOTORIAL. By B. J. 
HAYES, M.A. Lond., and W. F. MASOM, M.A. 


l.ond. 35. 6d. 

LONDON UNDERGRADUATE UNSEENS (Latin 
and. Greek, set at Matriculation and Inter. Arts, 1875- 
1890). 1s. 6d. 

MAGNETISM AND ELECTRICITY, ELEMEN- 
TARY TEXT-BOOK OF. By R. W. STEWART, 
B.Se. Lond. 3s. 6d. 
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‘LONDON UNIV. MATRIC. 


UNIV. CORR. COLL. TUTORIAL SERIES. 


SYNOPSIS OF NON-METALLIC CHEMISTRY. 


With an Appendix on Calculations. 
BRIGGS, LL.B., B,A., F.C.S.  Znterleaved. 
MATRICULATION DIRECTORY, 
ANSWERS TO THE EXAMINATION 
mos. VE... VEL, Zi, 
1888, and June, 1889, to June, 1892). 
net. Vos. &, V., are ot 


SPECIAL SUBJ ECTS, | 1893. 


FOR JANUARY, 1893. 


HORACE.—ODES, BOOK III. 
ALLCROFT, M.A. 
Lond. 

PART I.: Text, INrropuction, and NOTEs. Is. 6d. 
PART II.: A VocasBuLary (in order of the Text). 
with Test Papers. 1s. 
PART IIl.: A LrreraL TRANSLATION. Is. 
The Three Parts in one vol. 3s. 
** Excellently suited for its purpose ; the notes are full and good, and 
nothing more can well be demanded of them.” —/onurnad of Education. 


* The notes fill about seventy pages ; they are simple in style, scholarly, 
and trustworthy.” —Literary Opinion. 


HORACE.—ODES, BOOK IV. Uniform with the 


above in price and arrangement of Parts. 
** The editors have done their work efficiently and sufficiently, and those 


ts. 6d. 


By WILLIAM 


WITH FULL 
PAPERS. 
XII. (June, 
Cloth gilt, Is. each 


Edited by A. H. 
Oxon., and B. J. HAYES, M.A, 


who take up this small volume for their examination will find their pathway 


“* It is a capital example of what a good text-book should be.”"— pretty well smoothed for them.’’—Fducational News. 


Educationa! News, 


MATRICULATION AND INTERMEDIATE | EURIPIDES.—HERACLIDAE. A Litera TRANs- 
GREEK, By B. J. HAYES, M.A. Lond., and W. F. | LATION. By R. M. THOMAS, M.A. Lond. Is. 6d. 
MASOM, M.A. Lond. 2s. 6d. | 

CONTENTS: Advice on Books—Plan of Study—Notes and | 1893. 


FOR JUNE, 


CICERO.DE SENECTUTE. Edited by A. H. 
ALLCROFT, M.A. Oxon., and W. F. 


Hints— University Papers in Grammar, with Model Answers. 


MATRICULATION EXAMINATION PAPERS. 


MASOM, M.A. 
Reprints of the Papers in each subject, with Model Lond. 
Answers to the most recent. 6 vols., Is. each ; cloth gilt, PART i.: Text, [INrropucrion, and Notes. Is. 6x. 
Is. 6¢, Greek, French, English Language, English History, PART II.: A VocABULARY (in order of the Text), 
Mechanics, Chemistry, 


with TEsT PArERS. Jnterleaved. 1s. 
PART III. : A LrreraAL TRANSLATION, 
The Three Parts in one vol. 3s. 

** Very little is wanting that a matriculant at the University of London i 
likely to require. The notes, alth ugh full, are simple. Subject-matter is 
dealt with in an index of proper names, w hile the grammatical difficulties o 
Cicero’s comphcated sentences receive due attention.” —Fducational Times 


CICERO.—PRO ARCHIA. Uniform with the abo\c 


in price and arrangement of Parts. 


XENOPHON.—ANABASIS, BOOK I. 


MATRICULATION LATIN. 
M.A. Lond. Third Edition, Enlarged, 1s. 6d. 
CONTENTS: Scheme of Study, with Notes and Hints— 
Matric. Papers—lIllustrative Sentences—S lutions, &c. 
MATRICULATION MATHEMATICS. 
Edition. Is, 6d. 
ConrENTS : Hints—Choice of Books—Schemes of Study— 
Test Papers—Selected Examples—Solutions—Propositions set 
during 10 years. 


MATRICULATION MODEL ANSWERS to the Ex- 


By B. J. Hayes, 


Fourth 


Fdited by 


A. H. ALLCROFT, M.A. Oxon., and F. L. D. RICII 
AMINATION PAPERS, from 1888 to 1891. 8 vols., Is. ARDSON, B.A. Lond. 5 
each; cloth gilt, 1s. 6¢. Latin, Greek, French and PART I. : Text, INrRopuctION, and Nores. 1s. 60 
German, Mathematics, English Language, English History PART II. : A VOCABULARY (in order of the Text), 
and Geography, Chemistry and Mechanics, Heat, Light, with Test PAPERS. Interleaved. 1s. 
Magnetism and Electricity. PART IIL. : A LITERAL TRANSLATION. Is. 


MECHANICS AND HYDROSTATICS, 
EXAMPLES IN: 
Matriculation. Is. 6d. 


WORKED 


A Graduated Course for London 


The Three Parts in one vol. 35. 
“ The Series is unrivalled in supplying the requisite assistance to London: 
University students, and if not bought by an intending candidate, it must be 
that by some mischance he has not known them.”"—Zeachers’ Monthly. 


COMPLETE CATALOGUE FREE ON APPLICATION. 


for 1893 and 1894, 


W. B. CLIVE & 


(UNIVERSITY CORRESPONDENCE COLLEGE PRESS WAREHOUSE), 


13, Booksellers Row, Strand, W.C. 


Boianed by RICHARD CLAY AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
ACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth Avenue, New York.—Tuurspay, November 17, 1892. 
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A WEEKLY ILLUSTRATED 


JOURNAL OF SCIENCE 


‘Te the solid ground 


Of Nature trusts the mind which 


No. 1204, VOL. 47.] 


Raginered asa apap at the General Post Office.] 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


PrickS FROM Amongst many unsolicited Testimonials the 
£5 to £7. following has been received by the maker:— 
Ss. EDINBURGH, May 31, 1889. 
Dear have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘‘ Watkin” 
Aneroid. ‘The result has 
been most satisfactory, the 
extreme error noted beii.g 
only about ,4; of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
t down 2000 feet and then 
omparing it with the stan 
jard on my return, ‘lhe 
results obtained speak vol- 
umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 
_ Signed) C. Mossman, 
R.M.S., Observer. 
"Son Met. Soc. 


To be obtained of all Opticians and Wholesale Houses. 
J. ¢. I. J. HICKS, 8, 9, 8 & 10 HATTON IGARDEN, LONDON. 


& J. BECK, 68 CORNHILL, LONDON, E.C. 


puilds for aye.” —Wokbsworth 


THURSDAY, NOVEMBER 24, 1892. [PRICE 15 CENTS. 


(All Rights are R served. 


BROWNING: s 


The body is made entirely of brass and gun-metal, with rack-motion and fine 

screw adjustment. Three achromatic powers (separable) of excellent defining 

power, 1-inch, 4-inch, and 4-inch ; adjusting slide-holder to stage, revolving 

diaphragm, hand- -forceps, stage- forceps, live-cage, &c. The whole packed 

in upright Mahogany Cabinet, with drawer «" dissecting-knives, &c. 
Price £3 15s. 0 


New Illustrated Catalogue of P= roscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


THE SEA-LEVEL ANEROID 


(WHITESIDE- COOK’ S 


With this Aneroid no calculation or technical knowledge is required. It 
meets a long-recognized want. Every one is aware that the altitude 
affects the reading~ of the Barometer, but many people do not know exactly 
what correction to make. 
ILLUSTRATED DescrirtTiON Post 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT. 


BRANCHES : 45 CORNHILL; 122 REGENT ST., LONDON. 
NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 


Telephone No. 6583. Telegraphic Address: ‘“* Necrett1, London.” 
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NOTICE. 
NATURE 


Of DECEMBER I, containing the 


INDEX 


TO 


Vo_tumeE XLVL, will form a DouBLeE NuMBer, 


Price One Shilling. 


OFFICE :—29 BEDFORD STREET, STRAND. 


HERTFORDSHIRE COUNTY 
APPOINTMENT OF SECRETARY FOR PURPOSES OF 
TECHNICAL INSTRUCTION. 

The Technical Instruction Committee of the County Council are prepared 
to receive applications for the Post of Secretary for purposes of Technical 
Instruction, carried on in the Administrative County of Hertford. The 
Salary will be at the rate of £250 with travelling expenses and other dis- 
bursements incurred under the directions of the County Council, or of the 
Committee. The Officer will be required to reside in London or at a con- 
venient place to be approved by the Committee and to provide such accom- 
modation as may be requisite for the due performance «f his duties. All 
necessary Books and S:ationery will be supplied. Particulars of the duties 
of the Office can be obtained on application to me, at my Office, in Sr. 
Albans. 

The sppointment will be made subject to Three Months’ Notice on either 
side, and the Officer will be required to commence his duties at an early 
date. 

Applications in the Candidate’s own Writing must be sent to. or left at, 


my Office, in St. Albans, not lacer than NOVEMBER 28, 1892, and should | 
state the Name, Ave. Place of Residence, Qualifications, and Business | 


(if any) of the Candidate. Copies only of ‘Testimonials should (in the first 
instance) be furwarded. 
The County Council deprecates personal Canvassing 
RICHb. NICHOLSON, 
Clerk of the Hertfordshire County Council. 
St. Albans, November 10, 1892. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL 
ENGINEERING. 

No further Entries of Day Students for the Engineering Laboratories or 
Drawing Office can be taken until next Session, when the number will be 
limited to 60. Applications for admission will be received up to SEPTEM- 
BER 30, 1893. A paper in Elementary Mathematics will be set for all 
Candidates, except such as have passed the Victoria Preliminary, or the 
London Matriculation, or other approved Examination. ‘Those who have 


passed the Victoria Preliminary Examination will be in a position to pro- | 
ceed, if they so desire, to the B Sc. Degree in Engineering (Honours or | 


Pass). 
Prospectus may be obtained from the SECRETARY. 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENGINEERING COLLECE 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principal— 
G. W. DE TUNZELMANN, B.Sc. (Lond. Univ.), M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 
Students are regularly sent to the College by Leading Educational 
Authorities, whose Names are given on the Prospectus. 


BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of a Chief Assistant Mistress for the New 
Scientific and ‘lechnical Scho] in Waverley Road, Small Heath. The 
successful Candidate will be expected to ttke the greater part of the 
responsibility uf the G.rls Classes, under the superintendence of the Head 
Master. Salary, £180 per Annum. 

Applicants should be good practical Teachers, with a sufficient knowledge 
of French and the Sciences underlying Uumestic Economy, in addition to 


ASSOCIATION OF ASSISTANT 
MASTERS. 


WANTED, TWO SCIENCE MASTERS. Salaries, about £180 and 
£&1cw resident. For particulars of these and other Posts, see WEEKLY Lisi 
of Vacancies ; 3s. 6d. per Term, in advance.—Eviror, Parmiter’s School, 
Victoria Park, N.E 


OWENS COLLEGE, MANCHESTER. 


A Junior Demonstratorship in PHYSIOLOGY and HISTOLOGY is 
Vacant. Annual Salary £too. Duties to commence JANUARY 1 
Applications with Testimonials or References should be sent on or before 
DECEMBER 12 to the RecisTRaR, who w.ll furnish further information. 

: H. W. HOLDER, M.A., Registrar. 


HANOVER SQUARE.--A Set of ROOMS 
(with use of Meeting-room), adapted f r a Scientific Society, TO BE 
LE'l.—Apply to J. Barrow, 3 Hanover Square, W 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Suho, W., has a very large assortment of Speci- 
men Stones. cut and uncut. Inspection invited. 

FOR SALE.—A COLLECTION of BIRDS 
formed in the North-East Frontier of India by Lieut.-Colonel H. H 
Gopwin-AvusTeEN, including the Garo, Khasi, Janitia, North Cachar 
Naga. and Munipur Hills; the Plans of Lvlhet, Cachar, and Mymen 
sing; the Assam Valley as far east as Sadya; the Dafla and Mishmi 
Hills in the Eastern Himalaya. Labels give exact locality, and in most 
cases the sex and date. The Collection consists of «bout 3730 Skins in 
good order, representing 592 Species.—For particulars, address Shalford 
House, Guildford, Surrey. 


ALBERT EDWARD 


the usual English Subjects. 
For Form of Application apply by Letter addressed to the CLERK of the |; 
School Board, Birmingham. 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


_ Volvox_ globator, Spongilla fluviatilis, Conochilus volvox, Melicerta 
ringens, Lophopus crystallinus, and other beautiful Specimens of Pond 
Lite at present Amoeba, Vorticella, Sp-rogyra, and other types (Animal 


| and Vegetable) for Students. Specimen Tube, with Drawing and Description, 


One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


_ Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 


Now on View:—A large and varied as-ortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stuper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Minera! Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautifu! 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati Japan. 
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~NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 

Now Reduced to 1s. 6d. each. All one Price. 


SPECIAL SETS FOR PHYSIOSRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 
ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in B »xes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Poles List of Minerals, Rocks,and tratigraphical Series of Fossils 
Post Fre 


ROCK SECTIONS for the MICROSC Petes 1s. 6d. each, Post Free 
CaTALoGcuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES. TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS DO. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


BEST  DRAPER’S INK (DIGHROIC) 
BLACK 


IN May be had from all Stationers. 


KNOWN In Jars, 6d., is., & 2s. each. 


Can be obtained in t.ondon, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, ld Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


BREAKFAST—SUPPER. 


EPPS S 


CRATEFUL—COMFORTING. 


COCOA 


ROILING WATEP OR MILK 


CHEAP 


TURE xxvii 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE és “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO “NATURE. 


d. 

To ALL PLACES ABROAD :— 
o15 6 
CHARGES FOR “ADVERTISEMENTS. 

Three Linesin Column ... ...0 2 6 
One Eighth Page, or Quarter Column . 0 15 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 0 
6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


[HOLLOWAY'S OINTMENT 


Por BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
#0UT, RHEUMATISM, and all Skin Diseases it isunequalled 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTen, F.L.S., British Museum. 
ConTENTs :—Original Articles by leadi Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Vosentn,~thctasion News.— 
Proceedings of Societies. 


Price rs. 34. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C.G. Barrett, J. W. Doucras, W. W. Fower, M.A., F.L.S., 
Rr McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This M ine, com d in 1264, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Sezond Series was commenced with the Number for January 1890. 


wims* 


Works in any W... her. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 


56 CHARING CROSS ROAD, W.C. 


“RST MACHINE. 


” 5 10 Oo 
610 0 


NEW POLARIZING PRISM. 


“CHOOL APPARATUS 


Sct-nce and Art Department. 
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PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS of No. 10, DECEMBER 1892. 
NOTES AND COMMENTS. 


I.—_FURTHER OBSERVATONS ON THE PERMANENCE OF 
OCEANS AND CONTINENTS. _ By Prof. James D. Dana, 
LL.D., Dr. W. T. Branrorpv, F.R.S., and A. J. JuKes- 
Browne, B.A., F.G.S. 


I1.—AN EVOLUTIONIST IN EAST AFRICA. 


B. 


By Frank FInn, 


By Atrrep R. WALLACE, 


ON SEXUAL SELECTION. 
D. 


IV.—AN ADVANCE IN OUR 4. ee OF SEEDLINGS. 
By Atrrep B. Renp te, M.A., F.L.S. 


IN NEW GUINEA. By Henry O. 
VI.—THE MIGRATION OF BIRDS. 
Reviews or New Books. 
OBITUARY. 
News or Universities, Museums, AND SOCIETIES. 
CoRRESPONDENCE. 
TITLE-PAGE AND INDex TO VotumeE I. 


MACMILLAN CO. 
ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ACTA ERUDITORUM ; from its commencement in 1684 to 
1734, and Supplementa s6ge-2736. in 32 Vols). NOVA ACTA ERU- 
1735 to 1763, and Supplementa 1735-1742. Indices, 
6 Vols., 1693-174 3 in 3 Vols. 

In all 51 Volumes, Small 4to, Calf Gilt ; some Volumes Stained, and Six 
Volumes badly injured by damp. £5 55. 

Sets of this important W Jork very al occur for Sale. 
Papers of the most Eminent Scientific Men of the Day, including John, 
— and WVaniel Bernouilli, Leibnitz, Euler, Hevelius, Huyghens, De la 

ire, Descartes, Cassin, and many others, and includes many important 
papers of English Scientific Men. 

ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
mentariis. Ex recensione jee Torelli, cum nova versione Latina. 
Accedunt Lectiones variantes ex codd. Medices et Parisiensibus. Fine 
tall Copy. Folio, Calf Gilt, 1792. 18s. 

ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to 
1886), in Numbers, £5 tos. 

“ A complete Set of this important Work, wanting 4 Numbers of Volume 

ne. 


LONDGN AND New YorK : 


Just Issued, Gratis and Post Free. 


CATALOGUE OF BOOKS AND PAPERS 


ON 
CHEMISTRY AND PHYSICS. 
Containing over 3000 Titles. 

DULAU & CO., 37, Soho Square, London. 


‘SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., 


H. SPARGO, A.Sc., F.LC 


NA URS 


| book. 


It contains the | 


(Novemaes 24, 


EDWARD STANFORD'S N NEW BOOKS 


Ready immediately, medium ‘Bvo, cloth, price 2 21S. ; Or : bound i in vellum , gil 
top, 315. 6d. 
SHORT STALKS; or, Hunting Semen, North, South, 
East, and West. 
B EDWARD NORTH BUXTON. 
With numerous fine Illustrations by Waymrer, LopGe, Wotr, &c. 
with Specimens of the Illustrations, Sree on application. 
CONTENTS :—Sardinia and its Wild Sheep—Recollections of Chamois 
Hunting— ‘The Rocky Mounrtains—On the Rim of the Desert—The Elk — 
The Father of all the Goats—the Pyrerean Ibex—Bear Hunting—A Ta: 
talizing Quest—Reindeer Stalking—The Izzard—Peaks and Passes. 


Now ready, large post 4to, cloth, price tos. 6d. net. 
THE FAYUM AND LAKE MCRIS. 
By Major R. H. BROWN, R.E., naam of Irrigation, Upper 
gypt 
With a Prefatory Note by Col. CoLin Scort-MOncRIEFF, K.C.M.G.., 


Illustrations from Photographs by Author, and anew map of the Fayiim 

CONTENTS :—The Fayiim of To-day—Ancient Testimony about Lake 
Meceris—Theories as to where and what Lake Meeris was—History of the 
Fayfim Province—The Fayiim in the Future and possible Utilization of the 
Wadi Raidn. 

Just published, medium 8vo, cloth, price ros. 6d. net, 
CASTORCLOGIA; or, The History and Traditions of 
tne Canadian Beaver. 

By HORACE ‘Tl. MARTIN, F Z.S., &e. 

With a number of Illustrations. 

CONTENTS :—Mythology and Folk-lore—Testimony of the Rocks— 
Geographical Distribution of Castor Fiber—Traditions from Europe—Geo- 
graphical Distribution of Castor canadensis—Concerning American Relatives 
—Life History of the Canadian Beaver—His Wonderful Engineering Ac- 
complishments —Ethnological Considerations—First Acquaintance with the 
“Pale Face” — Experiments in Domestication—Anatomy, Osteology, 
Taxidermy—Chemico-Medical Properties—Importance in Trade Commerce, 
and Manufacture—The Beaver in Heraldry. 


Just published, Second Edition, large post 8vo, cloth, price 7s. 6d. 
TANGANYIKA: Eleven Years in Central Africa. 
3y EDWARD COODE HORE, Master Mariner. 
With Portrait, Maps, and a number of Original Illustrations. 
“*A simple, straightforward narrative of missionary enterprise and en- 
deavour, and a vivid picture of actual life in Central Africa.” — 7 imes. 
* Anyone who wants some practical insight into the labcurs of founding 
a Christian Mission among the people of the Dark Continent will get this 
It is not superfinely written. The author makes no claim to literary 
style, but he has a tale of heroically achieved endeavour to tell, and if he 
tells it simply, he tells it all the more graphically.”—South A ‘rica. 


London: EDWARD STANFORD, 26 and 27, Cockspur Street, S W. 


Just Published, Crown 8vo, 55. 


TREATISE ON THERMODYNAMICS 


BY 
PETER ALEXANDER, M.A,, 


Ex-Bredalbane Scholar, Glasgow University; Lecturer on 
Mathematics, Queen Margaret College, Glasgow. 


London: LONGMANS, GREEN, & CO. 


FOR SALE. 


An unique Collection of ZOOLOGICAL SKETCHES, being a Series 
of 75 Original Water-colour DRAWINGS of MAMMALIA, by T. 
Jounson. Size, 12 inches by 9 inches, in 3 Portfolios, 1887-89. price £8. 


The subjects have been selected for their beauty and interest. They are 
spirited and faithful figures of the animals in characteristic positions. 


List or THE DRAWINGS ON APPLICATION, 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 


Fourth Edition, pp. 300, 5s. 
PROTOPLASM: Physical Life and Law. 
By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepted 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. 


HARRISON & SONS, 59 Pall Mall. 
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DIARY OF SOCIETIES. 
LONDON, 


THURSDAY, NovemMBER 24. 


RovaL Society, at 4.:0.—Tonic Velocities: W. C. Dampier Whetham.— 
The Theory of the FS a of Numbers: Major MacMahon. 


RovaL GEoGRAPHICAL Society (at Burlington Gardens), at 8.30.— 
Journey from the East Coast to Uganda and the Great Equatorial 
Lakes of Africa: Captain F. D. Lugard. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. yee x Researches | 
on Alternate-Current Transformers: Prof. J. A. Fleming, F. 


INSTITUTION oF Civit ENGINEERS, at 2.30.—Students’ Visits to the Gas | 
Light and Coke Company's Chief Office, Horseferry Road, Westminster. 


Lonp Nn Institution, at 6.—The Ruined Cities of Mashonaland (Illus 
trated): J. Theodore’ Bent. 


FRIDAY, NoveEMBER 25. 


} 
| 
Puysicat Sociery, at 5. — Experiments i in Electric and Magnetic Fields, | 

Constant and Varying: E. C. Rimington and E. Wythe Smith. | 


SUNDAY, November 27. 


Sunpay Lecture Society, at 4 —Symbiosis —a Story of Plant Parasites 
and Messmates = Oxy- hydrogen Lantern Illustrations): Prof. 
Marshall Ward, 


MONDAY, Novemper 28. 


Royat GeoGrapnicat Soctery, at 8.30: To Lake Bangweolo and the 
Unexplored Region of British Central Africa : Joseph Thomson. 

InstirvuTe or Acruartes,—Inaugural Address: Augustus Hendriks, 
President. 


Lonpon InsTITUTION, at 5.—Curiosities of Bird Life (Illustrated): Dr. R. 
Bowdler Sharpe. 


TUESDAY, 29. 


{nstituTiIon oF Civit ENGINEERS, at 8.—The Manufacture of Small 
Arms: John Rigby. 


WEDNESDAY, November 30. 


Rovat Microscopicat Society, at 8.—Conversasione. 


THURSDAY, DECEMBER 1, 


GLinneEAN Society. at 8.—Notes on (Ecodoma cephalotes and the Fungi | 
it Cultivates: J]. H. Hart.—On a Small Collection of Crinoids from the | 
Sahul Bank, North Australia: Prof. F. Jeffrey Bell. “yw oy of 
Twenty-six New Species of Land Shells from Borneo: E. A. Smith 


Cuemicat Society, at 8 —On the Formation of Orcinol and other Con- 
densation Products from Dehydracetic Acid: J. Norman Collie.—Isola- 
tion of Two Predicted Hydrates of Nitric Acid: S. U. Pickering.—An- 
hydrous Oxalic Acid: W. W. Fisher.—Observations on the Origin of 
Colour and of Fluorescence : W. N. Hartley. —The Origin of Colour—Azo- 
benzene : H. E. Atmstrong.—The Reduction Products of aa’ dimethyl 
aa’ diacetylpentane: Dr. Kipping.—The Products of the Action of 
Sulphuric Acid on Camphor: Drs. Armstrong and Kippinz.—Methods 
for Showing the Spectra of easily Volatile Metals and their Salts, and of 
Separating their Spectra from those of the Alkaline Earths: W. N 
Hartley. 


Lonpon INnsTiTUTION, at 6.—Photographs of Flying Bullets, &c. (Illus- 
trated): Prof. C. V. Boys, F.R.S. 


RECENT SHELLS. 


Hewix Futtoni, Godwin-Ansten. 


Latest additions to stock. 

New species of Diplommatina and Opisthostoma from Borneo, including 
a most lovely little -hell, Opisthostoma mirabile. 

A splendid consignment of Philippine land shells. 


GLASS- -TOPPED BOXES, CARD TRAYS, &c 
HUGH FULTON (Conchologist), 


216 KING’S ROAD, LONDON, S.W. 


NEWTON'S ELECTRIC LANTERNS, 


Sinzle, Double and Triple, as made forthe Royal [nstitution 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN 


The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.”’ 

The Author of ‘‘ The Book ofthe Lantern” says :—‘'The most complete 
and perfect projection apparatus ever devised.’’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 


Of the Highest Quality for Oil and Limelight. 


Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany, Roots, Grasses, Manures, Live Stock. &c. 
"Llustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


NEWTON & CO., 
Manufacturing Opticians tu the Queen and the Government, 
By Srectat AproINTMENT 
Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FL EET STREET, LONDON. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass , Cases.  aeseen galvanic and medical, 
T Ga s, pocket, lecture-table 
and “School Apparatus of every de- 
scription, 
Larce CaTALocue, Fifth Edition, Royal 8vo, 
144 pp-, 700 Illustrations, Post free, 74. 


KING, MENDHAM, & Co., 


Western Electrical Works, Bristo). 
London Address: 12 FENCIHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTasLisHep 1876. 


STAN ILEY 
Mathematica! Instrument Manufacturer to H. M. nonlin Counc i! of 
India, Science and Art Department, Admiralty, xe. 
Mathematical, a and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish. at the mst Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MeEpaLt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, wW. C. 


Instrument Company, Cambridge. 


Address all communications ‘“‘ Instrument Company, 
Cambridge.”’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MAtpEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award: Supplied to the Royal Polytechnic Institution, Dr. H. GraTTan 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Sreciarist, Brewster House, Mortimer Road, 
Kingsland, N. 
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MACMILLAN AND CO.’S NEW AND RECENT BOOKS. 


NEW VOLUME OF POEMS BY LORD TENNYSON. 
Now Ready, Feap. 8vo, Cloth, 6s. 


THE DEATH 
DREAM, 


And other Poems. 
By ALFRED LORD TENNYSON. 


THREE NEW NOVELS. 
THE HEIR-PRESUMPTIVE AND THE HEIR-APPARENT. By Mrs. 


OLIPHANT. 3 vols. Crown 8vo. 315. 6d. 


DON ORSINO. By F. Marion Crawrorp. 3 vols. Crown 8vo. 31s. 6d. 
CALMIRE. 2 vols. Crown 8vo, cloth. 21s. 


*,” A new Novel which has already created a great sensation in America, where it has been described “as the greatest Novel 
in many respects which has appeared within the present decade. 


NEW BOOK BY SIR JAMES FITZJAMES STEPHEN, BART. 
HORA SABBATICZE. Reprint of Articles contributed to the Saturday Review 
by Sir JAMES FITZJAMES STEPHEN, Bart., K.C.S.1. Third Series. Globe 8vo, cloth. 55. 
*,* The First and Second Series still on sale. 
UNIFORM WITH “CRANFORD” AND “THE VICAR OF WAKEFIELD.” 


DAYS WITH SIR ROGER DE COVERLEY. Reprinted from the “ Spectator.” 


With Illustrations by HUGH THOMson. New Edition. Crown 8vo, elegant, 6s. ‘ 
*,” Edition de Luxe (limited to 250 Copies, 50 of which are for America), printed on hand-made super-royal, and bound in 
buckram. Price 30s. net. 


MRS. MOLESWORTH’S NEW STORY BOOK. 
THE GIRLS ANDI. By Mrs. Moreswortn, Author of “ Carrots,” &c. Illustrated 


by L. LESLIE BRooKr. Crown 8vo, 45. 6d. 
SCOTSMAN :—** The simplicity, naturalness, and good nature of the girls and the chronicler of their actions makes the book 
always interesting and charming.” 


THE LIBRARY. By Anprew Lanc. With a Chapter on Modern English Illustrated 


Books, by AUSTIN Dosson. New Edition. Crown 8vo, cloth, 4s. 6d. 
NEW BOOK BY SIR JOHN LUBBOCK. 
THE BEAUTIES OF NATURE;; and the Wonders of the World we Live in. 


By the Right Hon. Sir JoHn Lusgock, Bart., M.P., F.R.S., D.C.L., LL.D. With Illustrations. Crown 8vo, cloth, 6s. 

PALL MALL GAZETTE :—“\s eminently readable. His wide range of knowledge gives him the means of telling us the effect, 

and present position of the latest scientific discoveries. . . . Will be widely read, we have little doubt ; and that it will well 
deserve the popularity in store for it is equally evident.” 


xm BY MR. CHARLES BOOTH. 
LIFE AND LABOUR OF THE PEOPLE IN LONDON. Edited by Cnartes 
BOOTH, in four monthly volumes. Vol. I. East CENTRAL AND SOUTH LONDON. Crown 8vo. 3s. 6d. 
*,” The following volumes will be Vol. I]. STREETS AND PopULATION CLASSIFIED. Vol. HI. BLocks oF BUILDINGS, 
SCHOOLS AND IMMIGRATION, Vol. IV. East Lonpon INDUSTRIES. 
NEW BOOK ON THE THEORY OF WAGES. 


THE THEORY OF WAGES AND ITS APPLICATION TO THE EIGHT 


~a QUESTION AND OTHER LABOUR PROBLEMS. By HERBERT M. THompson, M.A. Crown 8vo. 
35. 6d. 


THE ‘‘ENGLISH CITIZEN” SERIES. 
: A New and Cheaper Edition in Monthly Volumes from October, 25. 6¢. each. 


CENTRAL GOVERNMENT. By H. D. Trai. 


THE ELECTORATE AND THE LEGISLATURE. By Spencer WaALpPoLe. 
MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


NEW BOOK BY MR. FRANCIS GALTON. 
Now Ready, 8vo, Cloth, 6s. net. 


FINGER PRINTS. By Francis Gatton, F.R.S 
TIMES :—“ The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation which are characteristic of all Mr. Galton’s work.” 


WITH NEW PREFATORY CHAPTER. 
Now Ready, Extra Crown 8vo, Cloth, 7s. net. 


HEREDITARY GENIUS. An Enquiry into its Laws and Consequences. By 


FRANCIS GALTON, F.R.S. New Edition. 


BY DR. S. H. KELLOGG. 
QRS: Now ready, crown 8vo, Cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone 
Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, L.D., of Toronto, 
Canada. 


NEW AND REVISED EDITION. 

Now ready, Crown 8vo, Cloth, 6s. 6d. 
MODERN VIEWS OF ELECTRICITY. By Otiver J. Longe. D.Sc., LL.D., 

Professor of Physics in University College, Liverpovol. With Illustrations. [Nature Series. 

NEW VOLUME. 
Now ready, Crown 8vv, Cloth, 5s. 

EXPERIMENTAL EVOLUTION. Lectures delivered in the “Summer School of 
Science and Art” in Edinburgh, August 1891. By HENRY DE VARIGNY, D.Sc., Assistant in the Muséum d Histoire 
Naturelle, Member of the Société de Biologie. [Nature Series. 


SECOND EDITION, 

Now ready, Crown 8vo, Cloth, 7s. 

LIGHT: A COURSE OF EXPERIMEN TAL OPTICS, CHIEFLY WITH 

THE LANTERN. By LEWIS WRIGHT, Author of ‘‘ Opticai Projection: a Treatise on the Use of the Lantern.” 
Second Edition. Revised and Enlarged. 

The present edition is somewhat enlarged and in some respects modified. Further consideration has led me to revise the method and order of 
treatment as regards some of the phenomena of polarised light. Some attempt has been made, though briefly, to show the general relation and bearing 
of recent discoveries by Hertz, Lippmann, and othe ¥: Having also received many pro fs of the delight and instruction afforded by the beautiful 
mica pola rising preparations fi rst described by Mr. J. Fox, and having carried the designing and preparations of such illustrations very much 
further since the work originally appeared, [ have athe q full details of everything of the kind devised to the present date, and of the practical 
manipulation of mica films. These paragraphs will constitute perhaps the principal "additions. 
NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s. net. 


MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 


and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D., Editor of ‘‘ Appleton’s Cyclo of Applied 
Mechanics’ Edition of 1880, Member of the American Society of Mechanical Engineers, of the American Institute of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 


FOR TECHNICAL AND HANDICRAFT CLASSES. 
Now Ready, 4to, Paper Covers, 2s. 


THE GRAMMAR OF WOODWORK. A Graduated System of Manual Training 


for Elementary, Secondary, and Technical Schools, designed for the Pupils of the Whitechapel Craft School by WALTER 
k. DEGERDON, Ilead Instructor in Woodwork at the Whitechajel Craft School, formerly Woodwork Instructor in 
the Cambridge University Engineering Workshops. With a Preface by I]. LLEWELLYN SMITH. 


NEW WORK BY MR. A. H. IILORNS. 
Now Ready, Globe 8vo, 5s. 

METAL COLOURING AND BRONZING. By Arruur H. Hiorys, Principal, 

Metallurgy and Engineering Department, Birmingham Municipal Technical School. 

A NEW FIRST ALGEBRA, 
Globe 8vo, 2s. ; with Answers, 2s. 6:7. 

ALGEBRA FOR BEGINNERS. By H. S. Hatt, M.A., formerly Scholar of 

Christ’s College, Cambridge, Master of the Military Side, Clifton College, and S. R. Knicut, B.A., M.B., Ch.B., 

formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College. 


A NEW ELEMENTARY ALGEBRA. 
Now ready, Crown 8vo, Cloth, 6s. 
THE PRINCIPLES OF ELEMENTARY ALGEBRA. By N. F, Duputs, 
M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, Canada. 


SCOTSM 1N.—* It is distinguished among works of its kind by tle care and fulness with which tt explains first principles. Itis so clearly 
and scientifically expounded that students in ald stages of advancen:ext will gain acvantage by using it. 


MACMILLAN & CO., LONDON. 
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INTERESTING MICROSCOPIC OBJECTS. MICROSCOPES AND 


4s. d. 
Set of 35 Slides, specially arranged for Students for the on taaee of Public Health. Com- A P P A R A T U S. 
plete in Case... 210 0 Of Highest Quality and Workmanship. 
Set of 24 Boranical Slides (Element ary Tissues), specialty arra anged for the use ‘of Students... - £489 he ‘2p 
Section through Eye of Cockchafer—very fine ove one eos 20 be Ss 
Group of about roo Sporge Spicules from St. Peter, “Hungary one oon 2 6 f tf d bl 
150 Diatomacee from Bori, Hungary ove exe 6 6 ‘orm of foot. and is suitable for work of the most 
Secdai. 6 6 ate and precise nature. 
Section through Bud of showing Ov Pollen-grains, &c. V. & SONS’ VAN HEURCK MICROSCOPE 
in situ is unsurpassed for Photo-micrography and high- 
Mildew in Stem of Wheat (P uccinia graminis) Io power work. 
Genus Slides of ati ain a W. & SONS’ ACHROMATIC CONDENSER, 
Coscinodiscus —200 Species on one Slide, 15s. ; Surirella—1oo Species ... 15 0 In h with 
Triceratium and Trinacria—<so Species on one Slide, 7s. 6¢. ; Auls acodiscus—25 Species 12 ¢ ris diaphragm pba 
Classified List representing a Stock of 40,000 Highe st-class Microscopic Full Ilustrated Catalogue of Microscopes and 
Objects sent Post free on application. Apparatus sent Post free on application to 


W. WATSON & SONS, 0?7/C/ANS TO HER MAJESTY’S GOVERNMENT, 
318 HIGH HOLBORN, LONDON, W.C. 
ESTABLISHED 1837. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
AWARDED -2 GOLD MEDALS, Paris Universal Exhibition, 1889; 2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 


OBJECTS, Antwerp Internati: ynal Microscopical Exhibition, 1891; and 24 GOLD AND OTHER MEDALS at the Principal International Exhibitions 
of the World 


COCOA 


60 Prize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 
“OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent QGuick- Acting Rack Adjustment. 


EAC H Lantern is efficient for exhibitions THis Apparatus comprises superior Mahogany Body Lantern and Lonz 

The Lens gives crisp definition, being a Sellows Camera adjusted by Rack and Pinion. The Lantern is 
superior Achromatic Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. Compound illumination. Compound Condensers. 


Condenser of 4-in. diameter, 3-wick Refulgent If with Russian Iron instead 


Lamp. Condenser. of Mahogany body. 
Complete in box ove £110 0 
Student’s Lantern to take demon- sin., no front lens... sin., no lens 
strating with Brass Sliding sin., With superior portrait ‘lens sin., and lens 102/0 
Tube ... 6in., no front lens... 6in., no lens 87/6 
Russian Iron Body, Brass Sliding Tube 250 6in., with superior portrait lens ono 6in., andlens... 1115/3 
(Perforated), Brass Sliding T ube... ose 210 0 7in., no front lens... 7in., no lens T10/ 
Matiogany Outside Body 220 7in., with superior portrait lens... 173/6 gin.,andlens =137/9 
Panelled Door, “Brass Stages, and 8in., ” 256/ 8in., no lens I 
“ ” roin., 360/ roin., 9° =285/ 
Optimus ”’ Bi- Unial Lantern, brass fitings, £8 8s. 580/ 


PERKEN, SON, & RAYMENT, “cw LONDON. 


Printed by RICHARD Cus AND 2am LiMiTED, at 7 — 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street. le col W.C., and 112 Fourth Avenue, New York.—Tuurspay, November 24, 1892. 
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A WEEKLY 


No. 1205, VOL. 47-] THURSDAY, 


as a Newspaper at the Geneval Pon 


These are all mounted between circular glasses to fit the standard 1d: inch 
rotating frames 
Natural Twin Crystals of Selenite, 5s. each. 

Triple crossed Natural I'win Crystals, 42s. each. 
(These are very fine and scarce ) 
Whole-plates of Selenite and Mica combined, ras. 6d. each. 
Three overlapping Selenite Circles on a Mica Disc, 14s. each. 
Crossed Selenite Triangles, 6s. eac 
Crossed Seleniie Triangles on a Mica Plate, 8s. 6d. each. 
Five-pointed Selenite Stars, ros. each ; Macle of Selenite, 4s. 6a. each. 
(These are all excellently mounted, and are very brilliant.) 
SOLE AGENTS— 
TON 


IN o., 
ScientTiFric INSTRUMENT MAKERS TO THE Roya INSTITUTION OF 
Great BRITAIN, 


LEET STREET, LOND 


PROJECTING POLARISCOPES. 


New Pattern, complete with square end Iceland Spar Pularizer, 2 inches 
diameter, and square end Spar Analyzer, mounted on 3o-inch triangular bar 
with deep convergent systems, &c., as now making for the McGill 
University, £80. 
POLARISCOPES of highest quality, Sleeman- 
Delezenne Polarizers, complete, £45. Cheap form. 


PROJECTING MIGRO-POLARISGOPES. 


For Lime NEN WT oN for Light, £50. 


OPTICAL LANTERNS. AND SLIDES. 
HIGHEST QUALITY ONLY. 
Detailed Catalogues of Lanterns and Slides, and Special Apparatus for 
Scientific Projection, 4d. 


NOW READY.—1s., Post Free. 


GRIFFIN’'S LLUSTRATED CATALOGUE 


_ ELECTRICAL, 
MAGNETIC, 


Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


INDEX NUMBER. 


ILLUSTRATED JOURNAL OF 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


DECEMBER 1, 


affects the readings of the Barometer, but many people do not know exactly 


SCIENCE. 


1892. [PRICE 30 CENTS. 


{Al! Rights are R -served. 


-NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.Cc. 


Our NEw CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 


Forwarded on Application. 


NALDER BROS. & Co. 
THE SEA-LEVEL ANEROID 


(IS COOK’ S 


With this Aneroid no calculation or technical knowledge is required. It 
meets a long-recognized want. Every one is aware that the altitude 


what correction to make. 
ILLUSTRATED DescrivTion Post Free. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 


38 HOLBORN VIADUCT. 
BRANCHES : 45 CORNHILL; 122 REGENT ST., LONDON. 


NEGRETTI & ZAMBRA'S “Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6d. 
Telegraphic Address: NeGretti, London.” 


| Telephone N . 6583. 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


SIR ROBERT STAWELL BALL, D.Sc., LL.D., F.R.S., Lowndean 
Professor of Astronomy in the University of Cambridge, will deliver a 
Course of Six Lectures (adapted to a Juvenile Auditory) on ‘ Astronomy,” 
commencing on TUESDAY, DECEMBER 27, 1892, at 3 o'clock; to be 
continued on December 29, 31; and January 3, 5. 7, 1893. 

Subscription (for Non Meinbers) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. ‘Tickets ony now © now be obtained at the Institution. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and £60 
respectively. «pen to First-year Students on entrance in OCTOBER. 

Special Classes in CHeMISt«Y and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
phy SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Meda! for Medicine, and the Ches-Ilden Medal f r Surgery «re awarded 
annually. ‘lhe Solly Medal and Prize biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Grorce ReNvLe. 

G H. MAKINS, Dean. 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENCINEERING COLLECE 
2. PENYWERN ROAD, EARL’S COURT, S.W. 
Principal— 
G. W. DE TUNZELMANN, B.Sc. (Lond. Univ.), M.I.E.E, 
Telegrams—“ Tunzelmann, London.” 
Students are regularly sent to the College by Leading Educational | 
Authorities, whose Naines are given on the Prospectus 


‘OWENS COLLEGE, MANCHESTER. | 


Vacant. Annual Salary £100. Duties to commence JANUARY 10. 

Applications with Testamonials or References should be sent on or before 

12 to the KeGtsTRaR, who w II furnish further information. 
HOLDER. M. A. Registrar. 


A TAXIDERMIST, having Completed Five 
Years’ Apprentice-hip, requires PERMANENT EMPLOYMENT. 
& thoroughly used to Business.—Address, 18 Elmwvod Koad, 
reydon. 


To Collectors and Buyers of P ecious and 
Fancy Stones.— R. NOOKOLD, Wiamond a d Oriental! Stone Mer- 
chant. 12 Frith Sireet, S ho, W.. has a very large assortment of Speci- 
_Men (ones, wut and uncut. Inspection invited. 


ALBERT EDWARD JAMRACH. 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements f Savage Warfare, Idols. Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios, 


BIOLOGY. 
Specimens for Dissection. 


Finely-preserved rng of all the Types required for Science Courses 
—especially the Lond n B. 


Echinus, Uraster Ascaris, Distomum, Nereis, Astacus, Apus, Lepas, 
Haliotis, Sepia, Amphioxus, Seyllium, and fully 300 other f rms for dis- 
section. Also Chara, Vaucheria, Spirogyra, Fucus Pesiza, &c. 


MICROSCOPICAL SLIDES. 


Recent mounts include some very lovely expanded Zoophytes (Pennaria, 
Endendrium. Obelia, Alcygnium, &c.); in eresting Larval forms of 
Lobster. P reel ain Crab, As: idian, Squid, Goby, Comatuda, &c., the rare 
Pelazic Wirm~ (Syd/is, &c.). Also many sperially New and Beautiful 
Slides. such as Fruits of Selaginelia and Chara, and Sections of Flower 
and Fruit Buds, &c. 

Price Lists free on Application. 


SINEL & HORNELL, Biological Laboratory, | 
JERSEY. 


A Junior Demonstratorship in PHYSIOLOGY and HIST 'L GY is | 


SpeEcIAL aT PRES+NT: Anvelia, Calcareous sponge, Holothurians, | 


Sale by Auction. 


MONDAY, DECEMBER 12, instead of TUESDAY, as previously 
announced. 


THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 
FORMED BY R, S. STANDEN, ESQ., F.E.S. 


MR. J. C. STEVENS will sell by Auction 
at his Great Roms, 38 King Street, Covent Garden, on MONDAY, 
DECE MBER 12, at half-past 12 precisely, the Valuable Collection of 
British Lepid ptera formed by R. STANDEN, Esq.. F. E.S., contain- 
ing many rarities. Also, Exotic Lepidoptera and Coleoptera, Butter- 
flies in papers as received, Birds’ Eggs, Skins, and Nests, Heads and 
Horns and Skins of Anmmals, Shells, Minerals, Fossils, Books, Curio- 
sities, &c., &c. 

On View the Saturday prior, from ro till 4, and Morning of Sale, and 
Catalogues had. 


RECENT SHELLS. | 


Heuix Fuitont, Godwin-Ansten. 
Latest additions to stock. 
New species of Diplo umatina and Opisthostema from Borneo, including 
a most lovely little hell, Opisthostoma mirabile. 
A splendid consignment ¢ ot Philippine land shells. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 
HUGH FULTON (Conchologist), 
_____ 216 KING’S ROAD, LONDON, S.W. 


NEW LIST OF MIGROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING VANY NEW AND SPECIMENS 
| FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL’ &e. 


Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances. Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils. and other Objects 
of Scientific Interest. 

Now on View —A large and varied as-oriment of Rock-spe: imens re- 
cently obtained from West Shropshire and North Wales, incluing a-merous 
| Diahases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 

from the Super Stones, Spo:ted Schisis, and Granitite; also, a C: ection of 

ex:eptionally fine p lished exauples of Labradorne, Green Aveuturine 

| Quariz, Agate, Jasper, and other Ornamental Stunes; Pyne after Pyrrho- 
| tie fron Cornwall: Chalk Polyzva from Kent; and a Consignment of 
| Ostrich Eggs. 


| MINERALOGY. 
SAMUEL HENSON, 


97 REv# NT STREET, LONDON, W 
ESTABLISHED 1840 Late 277 STRAND. 


Choice Minera! Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue anit White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlog)te, Rosco: lite with Gold. Ay»»phyliite, Mexico, very Beautiful Doubly 

Terminated Vanadiniue, Arizona, Phenacire on Quartz, Colorado, Large 

Crysial of Py: oaxene, Pink Grossular, Ruby on Matmx, Burma, Diatom- 
aceous Earth, Hakodat Japan. 
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ON SALE BY | MR. MURRAY’S LIST. 
MACMILLAN & | H&NDB OK TO THE 


CAMBRIDGE. RIVIERA. From Marseilles to Pisa, and the Routes thither. A New 


Edition, with numerous Ne ~ Maps engraved on a Large Scale. 
ACTA ERUDITORUM ; from its commencement in 1684 to A New, Revised, and «enlarged Edition, with Table of Cartouches’ Map 
1734, and Supplementa s6ge-1734. in 32 Vols). NOVA ACTA ERU- and Index. Cr own 8vo, 5s 


DItoRUM, 1735 to 1763, and Supplementa 1735-1742. Indices, OUTLINES OF ANCIENT EGYPTIAN 


6 Vols., 1693-1743 in 3 Vols. 


In all 5 Volumes, Small gto. Calf Gilt ; some Volumes Stained, and Six HISTORY. Based on the Work of AUGUSTE MARIETTE. Trans- 
Volumes badly injured by damp. £5 5s. lated and Edited with Notes by Mary Broprick, of the Egypt 
Sets of this important Work very seldom occur for Sale. It contains the Exploration Fund. 


Papers of the most Eminent Scientific Men of the Day, including John, 


James, and Vaniel Bern»uilli. Leibnitz, tuler, Hevelius, Huyghens, De la ARCHITECTURE. A or an 


Hire, Descartes, Cassin, and many others, and inciudes many important 


papers of English Scientific Men. Art. Thirteen Short "ay on the Qualifications and Training of 
ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- NORMAN SHAW, RA, and G. 


mentariis. Ex recensione Jos Torelli, cam nova version: Latina. 
Accedunt Lectiones variantes ex codd. Medices et Parisiensibus. Fine u ustrations, 8vo, 2 


tall Copy. Folio, Calf Gilt, 1792. 18s. EXPLOSIVES AND THEIR ~ POWER. 


ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to Translated and Condensed from the French of M. BERTHE!.OT by 
1886), in Numbers, £5 tos. : C. NAPIER HAKE and W ILLIAM MACNAB. Witha Preface by 
A complete Set of this important Work, wanting 4 Numbers of Volume < Licut.-Colorel J. P. Cunvitt, R.A., H.M. Inspector of Explosives, 
One. the standard work on the subject.”’"—.Scotsman. 


With Portrait. Crown 8vo, 7s. 


Just Issued, Gratis and Post Free. CHARLES DARWIN: his Life told in an 
CATALOGUE OF BOOKS AND PAPERS Autobiographical Chapter, and in Selections from his Letters. his 


Son, FRANCIS DARWIN, F.R.S., Fellow of Christ's College. am- 
bridge. 
CHEMISTRY AND PHYSICS. With roo Illustrations by Pritchett, 212 
DARWIN’S VOYAGE OF THE BEAGLE. 
Journal of Researches into the Natural History and Geology of Coun- 
DULAU & CO., 37, Soho Square, London. tries Visited during a Voyage Round the World. Popular Edition. 
ae Woodcuts, 3s. 6d. 


COLLECTIONS OF MINERALS, A COMPANION VOLUME 10 DARWIN’S “ VOYAGE OF THE 


AGLE 


ROC KS, OR FOSSILS, A New and Revised Edition, with Map, Portrait, and Woodcuts, and a 


Brief Memoir of the Author. Crown 8vo, os. 


For the Use of Students, Science Teachers, Prospectors, &c., and to NOTES BY A N ATURALIST. An Ac- 


itactrate the leading Text-bosks, in Bones, with Trays. count of Observations made during the Voyage of H.M S. Chadleng 


Containing over 3000 Titles. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. — round the World in the Years 1872-1876 under the Command of C: iin 
SirG S. Nares, R.N., and Captain F. T. Thomson, R.N. By H. N. 
New Price List of Minerals, Seriesof Fossils MOSELEY. M. ERS. late Fellow of Exeter College, 


ith gor sfe he stud Sa stoms.”— 
ROCK SECTIONS for the MICROSCUPE from 1s. 6d.each, Post Free 7), 0fam™ms d with good things forthe student of manners and custom 


CaTacoGuss GRaATIs. JOHN MURRAY, Albemarle Street. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c —— - 


always in Stock. | F] 
THOMAS D. RUSSELL, CHAPMAN  & ALL'S NEW BOOKS. 


a NEWGATE STREET, LONDON, E.C. IDLE DAYS IN PATAGONIA. By W. 
a H. HUDSON. C.M.Z.S. With numerous Illustrations by A. HARTLEY 


LIVING SPECIMENS FOR THE SAME AUTHOR, 
L 
M IC ROSCO Pp E. With numerous Illustrations. By W. H. H maces” Demy 8 8vo, 16s. 
Volvox globator, Spongilla fluviatilis, Conochilus volvox, Melicerta . H. N. HU TCHINSON’ Second Edition. 


ringens, Lophopus crystallinus, and other beautiful Specimens of Pond EXTINCT. ‘MON STERS. A Popular Ac- 


Lite at present. Ameeba, Vorticella, Spirogyra, and other types (Anima, 


Vv ble) fi S count of some of the Larger Forms of Animal Life. By the Rev. H. 
thers, and a Preface by Dr. HENke Woopwarp, F.R.S. Demy 8vo, 
FARLEY ROAD, MALVERN LINK NEW WORK BY CHARLES DIXON. 
THE GAME BIRDS AND WILD FOWLS 
NO BELLADONNA NEEDED. OF THE BRITISH ISLANDS, Being a Handbook for the Naturalist 


and Sportsman. By CHARLES DIXON. With Illustrations by A 


FOURNET’S REFRACTOMETER. SAME AUTHOR January. 
OCULIST’S APPARATUS (PATENT) THE, MIGRATION OF BIRDS. By 


SILVER MEDAL, PARIS, 1889. CHAPMAN & HALL, Lrp., London. 
See ‘‘ ENGINEERING,” July 18, 1890 


Shown before the Royal Institution. KNOWLE DG E H | 


FOR UNEASY SIGHTS. Edited by A. COWPER RANYARD. 
MR. A. FOURNET (The Inventor), 
(8 BENTINCK STREET, WELBECK STREET, W. ON THE DISTRIBUTION OF STARS IN THE MILKY WAY. By 
Hour. | J. R. Sutton. 
Cc ( ers CATERPILLARS. By E. A. : 
onsultation Fee, 5s. PHOTOGRAPHS OF SWIFT'S COMET. By Prof. E. E. Barnarp, 
fthe Lick Observatory. 
Spectaclzs, Steel Frames, from 7s. 6a. _ ON ‘THE FORMS OF COMETS’ TAILS. By A. C. Raxvaxo. 
Morning Post :—** ‘1s bad sight on the increase?’ is answered by A. | RECENT TRADE AND THE N ATION’S. DRINKING HABITS 
Fournet with much common sense. By A. B. MacDowe tt. 
Homeopathic Review :—“ if you need to see better, yet shrink from | THE *FACE OF THE SKY. By Herserr Saver. 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’” SIXPENCE MONTHLY. 


(15 Stamps, from the Author.) KNOWLEDGE OFFICE: 326 HIGH HOLBOR®. 
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SPECIALISTS SERIES. 


By OLIVER J. L DGE. LL.D., D.Sc, F.R.S., M.I.E.«. Lyon Jones | By GE )RGE LUNGE, Ph.D., Professor of Technical Chemistry, Zurich. 
Professor of Experimental Physics i in the University College, Liverpool. and FERDINAND HURTE R, Ph.D , Consulting Chemist to the United 


LIGHTNING CONDUCTORS AND LIGHTNING Alkali Co, Limited. 
GUARDS A Treatise on the Protection of Buildings, of Taenaph THE ALKALI MAKERS’ HANDBOOK. § Tables anid 
Instruments and Submarine Cables, and of Electric Installations Analytical Methods for Manufacturers of Sulphuric Acid, Nitric Acid, 
generally, from Damage by Atmospheric Discharges. In one vol., Soda, Potash, and Ammonia. Second edition, enlarged and thoroughly 
crown 8vo, with numerous illustra ions, 550 pp., 155. revised. In crown 8vo, with illustrations, ros. 6d. ; strongly bound in 


‘* A comprehensive and most instructive treatise, which is the work of one half leather, 12s 
of our best auth rities on modern theories of electricity and their practical “The present edition gives abundant evidence that care is being taken to 
application.” — Times. | make the book a faithful record of the condition of contemporary quantitative 
he bo k, «hich is illustrated with instantaneous photographs and analysis.”"—Professor T. E. Thorpe in “* Nature.” 
diagrams, deals minutely with the practical issues involved.” —S/eaker. | By G. R. BODMER, A M.Inst.C.E. 
By THOMAS H. BLAK«t. St. LY, M.A., a Inst.C.E., Hon. Sec. ofthe HYDRAULIC MOTORS: Turbines and Pressure 
vaieal Societ | Engines. With 179 Illustrations. ‘Tables and Index. 14s. 
ALTERNATING CURRENTS OF ELECTRICITY. Third “* A distinet acquisition to our technical literature.” —Zxgineering. 
edition, enlarged. ss. By Professor R JBERT BEAUMONT, Director of the Textile Industries 
“Tt is written with great clearness and compactness of statement, and Derart:nent, The Yorkshire C llege. 
well maintains the ~haracter of the series of books with which it is now COLOUR IN WOVEN DESIGN. With thirty-two Coloured 
associated "'— Electrician. | Plates and 203 Illustrations. rs. 
By WILLIAM ANDERS DN. F.R.S., D.C.L., Member of the Council of ** An excelient work on the application of colour to woven design.” 
the Institution of Civil Engineers, M.I.M E., and Director-General of —Textile Manufacturer 
Ordnance Factories. Royal Arsenal, Wo lwich. y A. B. GRIFFITHS, Ph.D., F.R.S, (din.), F.C.S. 
ON THE CONVERSION OF HEAT INTO WORK. A A TREAT! SE OW MANURES; or, The Philosophy of 
Practical Handh ok on Heat-Engines. With 62 Illustrations. Second Maauring. Wath Illustrations and {ndex. A Practical Handbook for 
edition, revised and enlarged, 6s. the Agriculturist, Manufacturer. and Student. Second Edition, revised 


“We have no hesitation in saying there are young engineers anda good 


andenlarged. Crown 8v >, 7s. 6d. 
many old engineers, too—wh » can read this book. not only with profit, but 


“The bo -k is very full of matter, and may be recommended.”—Exuginee. 


pleasure. and this is more than can be said of most works on heat.”—7he By GUSTAV MAY. 
en * BAULOONING: A Concise Sketch of its History and 
By STUART A. RUSSELL, Assoc.M Inst.C.E., MI Princ.ples. From the best sources, Continental and English. With 
ELECTRIC-LIGHT CABLES ANDTHE DISTRIBUTION Illustrations. 2s. 6d. 
OF ELECTRICITY. With 107 Illustrations. 7s. 6d. “Mr. May g ves a clear idea of all the experiments and improvements in 
“* The various syste ns of main distribution, heating losses, jointing, cost aéro-navigati »n fron its beginning, and the various useful purposes to which 
of distriburion, tes sting. safety devices. &c., are dealt with. . . .A book | it has been applied.” Contemporary Review. 
of very great va ue.”—Filectrical Review. y J. W SLATER. F.ES. Editor of Journal of Science. 
By W. H_ F R.S., and JULIUS MAIER, Ph.D. SEWAGE TREATMENT, PURIFICATION, AND 
THE TELEP ONE. With 290 Illustrations, Appendix. Tables, and UTILISATION. A Practical Manual for the Use of Corporations, 
full Ind) x. 12s 6d. cal Boards, Medical Officers of Health, Inspectors of Nuisances, 
Mr. Ro hen, Director f the Swiss Telegraphs, the greatest authority on Che cists, Manufacturers, Riparian Owners, Engineers, and Ratepayers 
Telephones on the Continent, writes:—‘‘Y ur book is the most_ complete With Illustrations. 6s. 


work on the subj-ct which has yet appeared ; it is, and will be for a long “ The writer, in edditi m toa calm and dispassionate view of the situation 
time to cone. the book of reference f or the profession. gives two chaprers on ‘ Legislation and Sewag~ Patents.” —Sfectator. 


By GISRERT KAPP_ M.Inst C E., M.1.E.E. (Alember of the THE DRAINAGE OF HABITABLE BUILDINGS. by 
‘YD 


ELECTRIC TRANSMIS“ION OF ENERGY, A W. LEK BEARDMORE, Assoc. M.Inst C E., Mea.ber of Council and 
TRANS*ORMATI N. SUBDIVISION, AND DIST RIBUTION. Hon. Sec. of the Civil and Mechanical Engineers’ § ciety, Author of 
A practical handbook. with »wumerons Illustrations. Third Edition, “Hous: Drains age Scientifically and Practica: ly Considered,”” and 
thorwughly rev.sed and enlarged Crown 8vo, 75. apulsory Re of Certain Buildings as to their Sanitary 
“*We cannot speak too highly of this admirable book "’ Efficiency.” Tlustrated, 
—Electrical Review. ** A useful little volume. ak 


Lonnon: WHITTAKER & CAR, PATERNOSTER SQUARE. 


NEW WORK ON THE HEAVENS AND THEIR ORIGIN. 
NOW READY. 


With Six Stellar Photographs and Twelve Lithographic Plates. 


THE VISIBLE UNIVERSE.|  TRUBNER & & CO., Liv. 


CHAPTERS ON ‘THE ('RIGIN AND CONSTRUCTION 


OF TH: HEAVENS. NEW AND IMPORTANT WORK BY SIR JOHN LUBBOCK, Bari 
By J. ELLARD G F.R.AS., Author of “Star Groups,” &c, A TO OUR KNOW- 
“ LEDGE OF SEEDLINGS. By Sr JOHN LUBBOCK, Barr. 
The author aims ot propounding anv new hypothesis, but at explain- Vuls. 
ing and theories which have been supp rtrd by well-known “The f plants is certainly not the least interesting 
astronomers and other men f science. The work is thus a valuable and 4 
lucid summary recent astronomical theory, and is rendered m re valuable portion of yt yet attracted the 
d at «ries of 
The NEW VOLUME IN THE “INTERNATIONAL SCIENTIFIC 
‘This book deals in a popular way with the two grandest and most diffi- 
on branche. of astrono:ny. and, at the same time, those most seldo n treated MA AN D 1 HE. “GL ACIAL PE RIOD. 
in such a manner—co m gony and the structure of the sidereal un.verse. By G. FREDERICK WRIGHT, D D., LU.D., Author of “ The Ice 
The style is ularly re eshingiy lucid. simp e. and direct. It is both Age in North America.” With rrr Illustrations and Maps, is now ready 
a useful and mo t inter +t ng volume.”—Glasgow Herald at all Libraries and Bookseilers. Price Five Sh.llings. 


N_W AND ENLARGED EDITION. 
BY THE SAME AUTHOR. DANA’S SYSTEM OF MINERALOGY. 
Small 4to by Thirty Maps. ss. Cloth. D scrip i Mineralogy. Sixth Edition. By K1}WARD SALISBURY 


. . DANA Entirely Kewritten and much Enlarged, Illustrated with over 
S | A R GRO | PS 7 1400 Figur: s, royal 4to, £3 35. 
NEW EDIVION REVISED BY PROF. RAY LANKESTER. 
A STUDENT'S GUIDE TO THE CONSTELLATIONS. 
mi THE H S:ORY of CREATION ; or, 
A knowl-dze of the principal constellations visible in « ur latitudes may 


the latest German Edition of ERNST HAECKEL. Translation Re- 


vised by Prof. E. RAY LANK#«STER. Fourth Edition, with 
London: CROSKY LOCKWOOD & SON, 7, Stationers’ numerous Illus rations. 2 Vols. larze post 8vo, 325. 
H ull Court, E. Cc. THE FOURTH V >LUME OF “M = SCIENCE.” 


= : Edited by SIR JOHN LUBBOCK, Barr. 
Fourth Edition, Pp. 300, 5s. ETHNOLUGY IN FOLK LORE. By G. 


LAURENCE GOMME, Presid f the Folk L 
PROTOPLASM: Physical Life and Law. ge “6d, resident of the Fo! ore Society. Crown 
Times. —“* Mr. ,Gomme’s method is a fruitful one, and his results ar: 
By LIONEL BEALE, F.R.S. startling enough.” 


Saturday Review,—“ The book is one of the most original and enter- 
Facts and Arguments against Mechanical Views of Life as accepted taining in recen. anthropological literature.’ 


by Huxley, H: rbert Snencer, Strauss, Tyndall, and many others, London: PATERNOSTER HOUSE, CHARING CROSS 
HARRIS )N & SONS, 59 Pall Mall. ROAD. 
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UNIVERSITY EXTENSION MANUALS. 


This Series of Manuals is now being published by Mr. MURRAY, under | 


the Editorship of Prof. KNIGHT, of St. And-ews University, to meet the 
growing want of the University Extension Movement, and the remarkable 
success achieved by those volumes already issued proves that this want has 
been met in a satisfactory manner. Each subject has been undertaken by 
some recognized expert, and the prices of the volumes have been fixed at as 
low a rate as is c nsistent with excellence of workmanship on the part both 
of author and printer. 
The following is a list of the Volumes now ready :— 


The Study of Animal Life. By J. AkTHuR THomson, 
University of Edinburgh. 80 Illustrations. 5s. 

“The University Extension student is greatly to be congratulated on the 
high quality of the educational material supplied to him. The ‘Study 
of Animal Life’ is an able acc unt of the principal fac's and theories of 
zoology written in a style which is too seldom met with in books of this kind. 
Mr. Arthur Thomson has shown that it is quite possible to combine a 
pleasant way of writing with due attention to the more serious matter 
treated of ” -Saturday Review. 

“*To accurate observatiun and scientific knowledge he has added the 
charms of a graceful literary style, and a splendidly artistic faculty.” — 
Aberdeen Free Press. 

“* May be cordially recommended.” —Nature. 


The R2alm of Vature: A Manual of Physiography. By 
Hucu Rowerr Mit, D.Sc., University of Edinburgh, Librarian 
to the R»yal Geographical Society. With 19 Coloured Maps and 
68 Illustrations. 55. 

“ A well-produced an 1 most instructive manual of physiography.”— 7addet. 

“The book is fully illustrated, chiefly by new diagrams, and there are 
nineteen beautiful maps. which have been specially prepared by Mr. Bartho- 
lomew, whose c »mpetence for such work is well known. ‘These maps form 
an important feature of the book, and illustrate, amongst other things, earth- 
quake regions, isotherms, rainfall, and the ev lution of continents. The 
whole book shows signs of the grea’est p»ssible care in preparation, and it is 
not an easy matter to suggest improvements. It is a very valuable contribu- 
tion to the literature of the subject.”— Nature. 


English Colonisation and Empire. By A. Cavpz- 
cort, Fellow of St. John’s College, Cambridge. With Coloured Maps 
and Plans. 3s. 6d. 

“The book as a whole is excellent. Maps are plentiful, and with the aid 
of diagrams present in the clearest possible light the extraordinary growth 
of our \mpire and trade.” —Cambridge Review 

“* Alike in execution and design it is well nigh irreproachable.’’—Colonies 
and India. 


The Fine Arts. By Prof. BaLpwin Brown, University 
of Edinburgh. With Illustrations. 3s. 6¢. 

“We nust express our gratification that the s ibject of the Fine Arts in this 
series of University Extension Manuals should have been placed in such good 
hands, and treated in so clear and logical a manner, ani in such a compre- 
hensive and philosophic spirit.” —Bui/der. 


The Elements of Ethics. 
Balliol College, Oxford. 3s. 

‘An admirable intr duction to the ethics of idealism, and has nearly all 
the qualities of a first-rate text-book. It is an accurate, clear, proportionate, 
and very complete record of the results achieved by this school of thinkers.” 
—International Journal of Ethics. 

“The want, which all teachers of moral philos»phy have so long deplored, 
of some book which they can place ia the hands of beginners, now no longer 
can be alleged. The book covers exactly the right ground, and directs 
attention to the really important points.” —Academy. 


The Use and Abuseof Money. By Dr. W. CunnincHam, 
Fellow of Trinity College, Cambridge, Professor of Economic Science, 
King’s College. London, 3s. 

“The best that has yet appeared in this series, careful in style as in 
thought."—Padl Mall Gazette. 
“ To bring political economy down from the region of abstraction as Dr. 

Cunninghan does. and to make it applicable to individual conduct, is not 

only perfectly legitimate but a most fruitful and useful form of study. The 


By Joun H. 


whole book is worth reading, but especially the last chapters.’’—8vritish | 


Weekly 


The Philos»phy of the Beautiful. By Prof. Knicur, 


University of St. Andrews. 35. 6d. 
“Of great value to the student who desires to form a general idea and 
conception of the subject.” —Literary Churchman. 
** All will learn much from Professor Kn:ght, whose knowledge especially 
of recent Eng!ish and American literature is remarkably complete." —Man- 
chester Guardian. 


French Literature. By H. G. K&rene, Wadham College, 
Oxford, Fellow of the University of Calcutta. \ 

“Mr. Keene proves his fitness for the task he has undertaken not only by 
the thorough mastery of his subject he everywhere displays, but also by the 
agreeable manner in which he makes his stores of knowledge available for 
his readers."”—Practical Teacher. 

“The only history of the literature of France in English worthy of a 
ee beside the masterly work of Mr. Saintsbury."’—/ournal of Education, 

S.A 


JOHN MURRAY, Albemarle Street, W. 


CAMBRIDGE UNIVERSITY PRESS. 


THE COLLECTED MATHEMATICAL 

| PAPERS OF ARTHUR CAYLEY, Sc.D, F.R.S., Sadlerian Pro- 

fessor of Pure Mathematics in the University of Cambridge. 

Demy 4to. ~~ be completed in ro vols.) Vols. I., II., III., IV. and 
25s. each. 


MATHEMATICAL AND _ PHYSICAL 
PAPERS. By Sir G. G. STOKES, Sc.D., LL.D., F.R.S., Lucasian 
Professor of Mathematics in the University of Cambridge. Reprinted 
from the Original Journals and Transactions, with Additional Notes by 
the Author. Vol. I., demy 8vo, 15s. Vol. II.. 15s. 


(Vol. 111. in the Press. 


MATHEMATICAL AND PHYSICAL 
PAPERS. By Sir W. THOMSON, LL.D., D.C.L., F.R.S., Pro- 
fessor of Natural Philos»phy in the University of Glasgow. Collected 
from different Scientific Periodicals from May 1841, to the present time. 
Vol. L., demy 8vo, 18s. Vol. IL, 15s. Vol. III., 18s. 


THE SCIENTIFIC PAPFRS OF THE 
LATE PROF, J. CLERK MAXWELL. Edited by W. D. NIVEN, 
ae any Fellow of Trinity College. In 2 Vols. Royal 4to, 

3 35. (net, 


CATALOGUE OF SCIENTIFIC PAPERS 
COMPILED BY THE ROYAL SOCIETY OF |ONDON. Vols. 
I.—VI. for the years 1800-1863. Royal 4to. cloth, (Vol. I. in half 
morocco) £4 (net); half morocco, £5 5s. (net), Vols. VII. and VIII. 
for the years 1864-1873, cloth, £1 11s. 6¢. (net); half mor cco, £2 55. 
(net.). Single volumes, cloth, 20s. or half moro: co, 22s. (net), Vol. 
1X. New Series for the years 1874-1883, cl th, 25s. (net); half 
morocco, 32s. (net). (Vol. X. in the Press 


Complete Lists on Application. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
Ave Maria Lane. Glasgow : 263 Argyle Street. 


FOR SALE. 


An unique Collection of ZOOLOGICAL SKETCHES, being a Series 


| of 75 Original Water-colour DRAWINGS of MAMMALIA, by T 


Jounson. Size, 12 inches by g inches, in 3 Portfolios, 1887-89. price £8. 
The subjects have been selected for their beauty and interest. They are 


| spirited and faithful figures of the animals in characteristic positions. 


List oF THE DRAWINGS ON APPLICATION, 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON, 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instra- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C E. STUART, B Sc., H. SPARGO, A.Sc., F.C. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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STANLEY] LEY 


Mathematical Sectemiin Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Tilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MEpAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MAvbEN, Esq., this season. New Oxyhvdro- 
gen Microscope. Grand Results Bowes Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue pages, Postage. Smaller do., 6¢. Pamph- 
lets Free. —HUGHES, Speciatist, Brewster House, Mortimer Rosd, 


Kingsland, N. 
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THROAT «0 COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}¢., and Tins, 1s. 1}¢., Labelled. 


JAMES EPPS & CO., Homeopathic Chemists, Lonpon. 
THIS 


HOLLOWAYS PILLS 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females. 


THE NEW 
SELF RECORDING | 
BAROMETER. 
With Lever Clock. 


CHEAP 


“OPTIMUS” macic LANTERNS 


Adapted for use with limelight. For dissolving, two lanterns are necessary 


ACH Lantern is efficient for exhibitions: 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 
nation, with Rack and Pinion. Compound 
Condenser of 4-in. diameter, 3-wick Refulgent 
amp. 
Complete i in box ove +» £110 o 
Student’s Lantern to take demon- 
strating with Sliding 


Russian Iron Body, Brass Sliding ‘Tube ae oe 

(Perforated), Brass Sliding Tube ... oe 219 0 

Mahogany Outside Body 220 
Panelled Door, “Brass "Stages, and 

”” Sliding Tube 4 ° 


Optimus ” Bi-Unial Lantern, £8 Bs. 


WIMSHURS 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 


PERKEN, SON, & RAYMENT, 
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NEW POLARIZING PRISM. 


SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEASE. 


56 CHARING CROSS ROAD, W.C. 


“OPTIMUS” ENLARGING APPARATUS. 


Patent Guick-Acting Rack Adjustment. 


THIS Apparatus comprises superiot Mahogany Body Lantern and |ong 

Bellows Camera adjusted by Rack and Pinion. The Lantern is 
fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
illumination. Compound Condensers. 


If with Russian Iron instead 
Condenser. of Mahogany buoy 

sin., no front lens __... sin., no lens 75 
5in., With superior portrait ‘lens 127/ sin.,andlens 12/6 
6.n., no front lens ie oo 233 6in., no lens 7 
6in., with superior portrait lens — 6in., and lens 5 
7in., no front lens... 7in., no lens 
7in., with superior portrait lens 3793/6 7in.,andlens 137/5 
8in., aa 256 8in., no lens 160 
gin., 890/ gin.. 5° 
Toin., 360 roin. 
12in., 580 12in. 


99 HATTON CARDEN, 
HOLBORN VIADUCT, 


LONDON. 
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DECEMBER I, 1892] NATURE XXXiX 
NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial ; ; 
- communications to the Editor. The telegraphic address of NATURE is “ PHUSIS, LONDON.” F a 
SUBSCRIPTIONS TO “NATURE.” |CHARGES FOR ADVERTISEMENTS. * 
| Three Linesin Column .......0 2 6 
Quarterly O76 One Eighth Page, or - o18 6 
; To ALL PLACES ABROAD :— | Quarter Page, or Halfa Column ... 115 © = 
Money Orders yr to MACMILLAN & CO. 4 
27 OFFICE: 29 BEDFORD STREET, STRAND, W.C. q 
$ OOKS 
‘ MESSRS. MACMILLAN & CO.’ NEW SCIENTIFIC BOOKS. 
COMPLETION OF PROF. MICHAEL FOSTER’S ‘‘ PHYSIOLOGY.” 
Now Ready, 8vo, Cloth, 7s. 6d. 
— THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to ' 
Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University % 
Lecturer in Physiology in the Unive sity of Cambridge ; Fellow of Caius College. I 
The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality a 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of t ie 
oO Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to make } : 
° the references to recent works as complete as possible, other references are to papers, which themselves give full references, and will there- { ja 
je3} fore serve as a guide to literature of the subject ; and some have been inserted tn order to inform the student of the dates at which i : 
important results were first described.””—From the Preface. 
Ready Shortly, 2 Vols. 8vo, 30s. net. 23 
= ELECTRICAL PAPERS. By Otiver Heavisipe. { 
> NEW WORK BY MR. R. B. HAYWARD. i j 
= Now Ready, Crown 8vo, Clo:h, 8s. 6. i 
J THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. ' 
By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Maser in Harrow School, formerly Fellow of ! 
St. John’s College, Cambridge. Crown 8vo, Cloth. 
BY MR. CHARLES BOOTH. ii F 
Crown 8vo. 3s. 
= LIFE AND LABOUR OF THE PEOPLE IN LONDON. Edited by CHARLES # 
BOOTH, in four monthly volumes. Vol. I. East CENTRAL AND SouTH LONDON. { By 
The following volumes will be Vol. II. SrREETS AND POPULATION CLASSIFIED. Vol. II]. BLocks oF BUILDINGs, 
SCHOOLS AND IMMIGRATION. Vol. IV. East LoNDON INDUSTRIES. 


NEW BOOK ON THE THEORY OF WAGES. I 
Crown 8vo, Cloth, 3s. 6d. 
f'HE THEORY OF WAGES AND ITS APPLICATION TO THE EIGHT 
HOURS QUESTION AND OTHER LABOUR PROBLEMS. By Herpert M. Tuompson, M.A, 
NEW BOOK BY MR. FRANCIS GALTON, i 
Now Ready, 8vo, Cloth, 6s. net. t 
FINGER PRINTS. By Francis Gatton, F.R.S. 
TIMES :—‘* The whole subject is handled with that rare patience and thor. sughness in investigation, and that keen but 
cautious acumen in interpretation which are characteristic of all Mr. Galton’s work.’ ' 
WITH NEW PREFATORY CHAPTER. 
Now Ready, Extra Crown 8vo, Cloth, 7s. net. 
HEREDITARY GENIUS: An Enquiry into its Laws and Consequences. By 


Francis GALTON, F.R.S. New Edition. 


BY DR. S. H. KELLOGG ‘ 
Now ready, crown 8vo, Cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone 


Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, D.D., of Toronto, 
Canada. 


NEW AND REVISED EDITION. 
Now ready, Crown 8vo, Cloth, 6s. 6d. 


MODERN VIEWS OF ELECTRICITY. By O iver J. Loner. D.Sc., LL.D., 
Professor of Physics in University College, Liverpool. With Pk Mi [™ ature Series. 


NEW VOLUME. j 
Now ready, Crown 8vo, Cloth, 5s. 


EXPERIMENTAL EVOLUTION. Lectures delivered in the “Summer School of 


Science and Art” in Edinburgh, August 1891. By HENRY DE VARIGNY, D.Sc., Assistant in the Muséum d'Histoire ; 
Naturelle, Member of the Societé de Biologie. 


MACMILLAN & CO., LONDON. 
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SOCIETY FOR PROMOTING 


STAR ATLAS . Stars fron 


Gives all the Stars from 
1 to 65 magnitude between the North Pole and 34° South Declination, 
and all Nebule and Star Clusters which are vi-ible in telescopes of | 
moderate powers. ‘Translated an‘ adapted from the German of Dr 
KLEIN, by the Rev.. EF McCLURE, M.A. New Edition, brought 
up to date. Imp. 4to, with 18 Charts and 80 pages Illustrative Letter- 
press. Cloth Boards, 7s. 6d. 

*,* It was by this Atlas that Dr. ANDERSON discovered the new star in 


THE ROMANCE OF SCIENCE. 
TIME. By Prof. C. V. Boys, A.R.S.M., 
F.R.S. [/n preparation. 


OUR SECRET FRIENDS AND FOES. 
By Prof. PERCY F. FRANKLAND, F.R.S. With numerous 
Illustrations. Post 8vo, Cloth Boards, 2s. Gi. 


COLOUR. By Captain Abney, F.R.S. With 


numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6c. 
With nu- 


COAL. By Prof. R. Meldola. 


merous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 


DISEASES OF PLANTS. By Prof. 
MARSHALL WARD. With numerous Illustrations. Post 8vo, Cloth 
Boards, 2s. 6d. 

TIME AND TIDE: A ROMANCE OF 
THE MOON. Second Edition, Revised. By Sir ROBERT S. 
BALL, LL.D., F.R.S., Royal Astronomer of Ireland.  Lllustrated. 
Post 8vo, Cloth Boards, 2s. 6d. 


THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, Cloth Boards, 2s. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, 1s. 


SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three Lectures de- 
livered at the London Institution, in December 1889 and ay | oe 
before a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. €d. 


SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.&., D.Sc., F.R.S. With numerous Diagrams. 


Post 8vo, Cloth oards, 2s. 6d, 

THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 


EARLY BRITAIN. 


NORMAN BRITAIN. By the Rev. W. 
HUNT Fcap. 8vo, Cloth Boards, 2s. 6d. 

ROMAN BRITAIN. By the Rev. Pre- 
bendary SCARTH, ee 4 of Wi rington, Somerset. Fcap. 8vo, with 
Maps, Cloth Boards, 2s. 

ANGLO- SAXON. ‘BRITAIN. By Grant 
ALLEN, Esq., B.A, Feap. 8vo, Cloth Boards, 2s. 6d, 

“If any rea ader wishes to obt: un, in a small compass, a general view of our 
Anglo-Saxon languz age. hterature, and laws, he cannot do better than study 
this careful and conscientious epitome of those By 
CELTIC BRITAIN. By Pro Rhys. 

Feap. 8vo, with Iwo Maps, C loth Boards, 3s. 

** Much instruction will be found ina small compass."’—Daily Chronicle. 

POST-NURMAN BRITAIN. Foreign In- 
fluences upon the Hist: ory of England from the Ac cession of Henry III. 
to the Re mn of 1688. By HENRY G. HEWLETT. Fcap. 8vo, 
Cloth Boards, 3s. 


“THE DAWN OF EUROPEAN LITERATURE. 


FRENCH LITERATURE. By the late 
GUSTAVE MASSON, B.A., Assistant M:z red and Librarian of 
Harrow School. Fcap. 8vo, Cloth Boards, 2s. 6d. 

ANGLO- SAXON LITERATURE. By the 
Rev. Prof. KARLE. Fcap. 8vo, Cloth Boards, 2s. 6d. 

SLAVONIC LITERATURE. By W. R. 
MORFILL, M.A. Feap. 8vo, Cloth Boards, 2s. 6¢. 

“ His book will supply an admirable introduction to a systematic study of 

Slavonic literature.” — Scotsman. 

*,* Others in preparation. 


CHRISTIAN KNOWLEDGE. 


THE FACE of the DEEP. A Devotional 
Commentary on the Apocalypse. By CHRISTINA G. ROSSE?T} 
Author of **'] ime Flies,” &c. Demy 8vo, Cloth Boards, 7s. 6d. 

DORIS: An Idyl of Arcady. By Augustus 


JESSOPP, D.D. 18mo, Limp Cloth, 6d. 


HOW TO MAKE COMMON THINGS. 
For Boys. By JOHN A. BOWER, Author of “Science Applied 
Work,” &c. Copiously Illusirated. Crown 8vo, Cl th Boards. 3s 60 

VEGETABLE WASPS AND PLANT 
WORMS. By M. C. COOKE, M.A., LL.D, Author of * Toilers i; 
the Sea,”’ &c. Illustrated. Post Sve, Cloth Boards, 5s. 

FREAKS AND MARVELS OF PLANT 


LIFE; or. Curiosities of Vegetation. By M. C. COOKE, M.A. 
LL.D. With numerous Illustrations. Post 8vo, Cloth Boards, 6s. 


ANCIENT HISTORY FROM THE MONUMENTS, 


This Series of Books is chiefly intended to illustrate the Sacred yr P- 
tures by the results of recent Monumental Researches in the k: 
Feap. 8vo, Cloth Boards, 2s. each. 

SINAI. From the Fourth Egyptian Dynasiy 


to the Present Day, By the late HENRY SPENCER PALMER 
A New Epition, revisep throughout, by the Rev. Prof. SAYCt. 


ASSYRIA. From the Earliest Times to 
the Fall of Nineveh. By the late GEOKGE SMITH, of the British 
Museum. 


BABYLONIA (The History of). By the 
late GEORGE SMITH. Edited by the Rev. Prof.. SAYCE 

EGYPT, from the Earliest Times to 
B.C. 300. By the late S. BIRCH, LL.D. 

PERSIA, from the Earliest Period to the 


Arab Conquest. By the late W. S. W. VAUX, M.A. 


EARLY CHRONICLERS OF EUROPE. 


[The object of this Series is to bring readers face to face with the Sources of 
Eariy European History, and thus enable them to obtain a more intelligent 
grasp of the subject than can be had from second-hand compilations. } 

Crown 8vo, Cloth Boards, each, 4s. 


ITALY. By Ugo Balzani. 
** Its literary merits are very considerable.” —Scotsman. 
ENGLAND. By James Gairdner, Author 
of ‘* The Life and Reign of Richard III.” 
**The book is well and thoroughly done, and makes a very valuable addi 
tion to the stock of historic manuals.”"—A then@um. 
FRANCE. «4 the late Gustave Masson, 


M.A., Univ. Gallic., Assistant Master and Librarian of Harrow Schoo 


&e. 
“Full of exceedingly interesting and valuable matter.” —Guardian. 
*.* Others in prearation, 


NEW SERIES OF PHOTO-RELIEVO MAPS, 


(PATENTED.) 
ENGLAND AND WALES. 


46in. Mounted on Canvas, Roller, and Varnished. 


SOUTH LONDON. Size by 14 in. 
Stretching from London Bridge to Caterham, and from Greenwich to 
Hampton Court. 

‘The importance of teaching Geography by beginning in a small centre has 
been strongly insisted upon by experts. This Map will be useful, therefore, 

10 all the schvols in the cistrict embraced, as well as to others. 


No. 2.—PHYSICAL CONFIGURATION, 
Railways, Roads, and Chief Places. 6. 

NORTH LONDON. Size iIgin. by 14 in. 
No. 2. Railways, Roads, and Chief Places. 6d. 

SCOTLAND. Size tgin. by 14in. Names 
of Places and Rivers to be filled in by Scholars, 6a. No. 2. With 


Rivers and Names of Places, 9¢. No. 3. With Names of Places and 
with County Divisions in Colours, 15. 


ENGLAND AND WALES, EUROPE, 


and ASIA. Same Size and Price. 


Size 56 in. by 


Coloured, 


London: NORTHUMBERLAND AVENUE, CHARING CROSS, W.C.; 43 QUEEN VICTORIA ST., EC 
Brighton : : 135 NORTH STREET. 


Printed by RicHarp CLAY aNv Sons, Limiren. at 7 and 8 Bread Street Hill, Queen Victoria Street. in tne City of London, and Published by 


MACMILLAN AND Co., at 29 Bedtord Street, London, W.C., and r12 Fourth Avenue, New Vork. —Tuurspay, December 1, 1892- 
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Registered as a Newspaper at the General Post Office.} 


THE NEW PATENT WATKIN ANEROID BAROMETER. 
PRICKS FROM Amongst many unsolicited Testimonials the 
to following has been received by the maker:— 
Seaton. EDINBURGH, May 31, 1889. 
Dear Sir,—! have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualitie- 
of your new Watkin” 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about 4, of an inch 
mM During my stay at the Ob- 
servatory the Aneroid was 
‘requently tested by taking 
t down 2000 feet and then 
omparing it with the stan 
lard on my return, ‘The 
} results obtained speak vol- 
umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) R.C. Mossman, 
F.R.M.S., Observer 
Scott. Met. Soc. 
Zo be obtained of all Opticians and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Aledical Journac. 


BECK’S 


£2 Qs. to £5 5s. 


out in brass, 
neatly ja- 


aS panned, and is 


not only first-rate 


in optical qualities, 


but is now a handsome, 
well-finished Instrument. 


R. & J. BECK, 68 Cornhill, London, F.C. 


THURSDAY, DECEMBER 8, 1892. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature rusts the mind which builds for aye.” —WORDSWORTH. 


[PRICE 15 CENTS. 
{All Rights are Reserved 


BROWNING’ s 


"Jd 


The body is made entirely of brass and gun-metal, with rack-motion and fine 
screw adjustment. Three achromatic powers (separable) of excellent defining 
power, 1-inch, 4-inch, and 4-inch ; adjusting slide-holder to stage, sovabving 
diaphragm, hand- -forceps, stage- -forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for _ dissecting-knives, &c 


Price £3 15s. 0 


New Illustrated Catalogue of roscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


THE SEA-LEVEL ANEROID 


COOK’ S PATENT) 


With this Aneroid no calculation or technical knowledge is required. It 

meets a long-recognized want. Every one is aware that the altitude 

affects the readings of the Barometer, but many people do not know exactly 
what correction to make. 

ILLUSTRATED DescrivTION Post FREE. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT. 


BRANCHES : 45 CORNHILL; 122 REGENT ST., LONDON. 
NEGRETTI & ZAMBRA’'S “Illustrated Catalogue,” 600 Pages, 
1200 k:ngravings, Price 5s. 6¢ 


Telephone No 6583 Telegraphic Address: “* Necrettt, London.” 
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ROYAL GEOGRAPHICAL SOCIETY. 
EDUCATIONAL LECTURES. 
SESSION 1292-1893. 


A Series of Ten Educational Lectures will be given under the auspices of 
the Royal Geographical Society by Mr. H. J. Mackinper, M.A , Reader 
in Geography at the University of Oxford, in the Hall of the University of 
London, Burlington Gardens (by kind permission of the Senate) on succes- 
sive Fridays, beginning on the third Friday of January (the 2oth), at 8 p.m. 
Tothese Lectures Fellows of the Society will be admitted free. Fellows can 
obtain tickets for members of their families at a fee of 5s. each for the course. 
To bond fide ‘Teachers. Students of the London University Extension Society, 
and Training College Students, the fee will be 5s. To the general public the 
fee will be 10s. In all cases the names of the holders will be written on the 
tickets, which are not transferable ; and the holders may at any time be 
asked to write their names in a book in the entrance hall. 

Application for tickets to be made to the Secretary, 1, Savile Row, Bur- 
lington Gardens, W. 

The subject of Mr. MackinpeEr’s lectures will be—‘‘The Relations of 
Geography to History in Europe and Asia”—(1) The Theatre of History. 
(2) The Roads to the Indies. (3) The Belt of Desert and Steppe. (4) The 
Gates of India and China. (5) The Approaches to Europe. (6) The History 
of Russia as a Commentary on its Geography. (7) The Alps asa Factor in 
European History. (8) The Approaches toltaly. (9) The Divisions of Gaul. 
(10) Some Geographical Analyses of British History. 

The Course will be fully Ilustrated. 

In connection with these lectures, special classes will be held for those who 
wish to pursue the subjects further. They will be under the superintendence 
of the Society's Librarian, HuGH Rosert Mitt, D.Sc. Details as to fees, 
&c., will be subsequently announced. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and {£60 
respectively. open to First-year Students on entrance in OCTOBER. 

Special Classes in CHEMISTRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE. 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually, ‘The Solly Medal and Prize. biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Gzorce Renp_e. 

G. H. MAKINS, Dean. 


PENYWERN HOUSE MILITARY AND 


ENGINEERING COLLEGE, 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
W. pe TUNZELMANN, B.Sc,, M.1.E.E. 
Telegrams—“ Tunzelmann, London.” 
Pusiic SERVICE AND Universtry DerpaRTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING DepaARtTMENT.—The Complete Courses qualify Students 
for entry into Cooper’s Hill, the Central Institution, the Royal College of 
Science. and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
rractical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


GLASGOW PUBLIC PARKS TRUST. 


The Town Council of Glasgow are prepared to receive Applications for 
the situation of CURATOR of the Glasgow Botanic Gardens, and Super- 
intendent of the Glasgow Public Parks and Open Spaces. ‘The Salary will 
be at the rate of £300 per Annum, with Free House in the Botanic 
Gardens and Coal and Gas. 

Applications marked on the outside ‘‘ Parks,” stating Applicant’s Age 
and Qualifications, and accompanied by Copies of ‘Testimonials must be 
lodged with :he Subscriber on or before 16th instant. 


J. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, December 5, 1892. 


RIEBEEK COLLEGE, UITENHAGE, 
CAPE COLONY. 


WANTED, for this Institution, a LADY TEACHER of SCIENCE 
(Mathematics, Chemistry, Mechanics and Physics for the Cape B.A. Degree). 
A Graduate in Arts or Science preferred. salary, £120 per Annum, with 
Board, &c., and a First-Class Passage to the Colony. 

Further Particulars may be obtained from A. B. VANES, M.D, 
Gravelly Hill, Birmingham, to whom, or to Prof. Lampert, M.A., Royal 
Naval College, Greenwich, Applications must be addressed. 


A TAXIDERMIST, having Completed Five 
Years’ Apprenticeship, requires PERMANENT EMPLOYMENT. 
Is ~ tt used to Business.—Address, 18 Elmwood Road, 
‘roydon. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 

men Stones. cut and uncut. Inspection invited. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Conochilus volvox, Melicerta 
ringens, Lophopus crystallinus, and other beautiful Specimens of Pond 
Life at present. Ameeba, Vorticella, Spirogyra, and other types (Animal 
and Vegetable) for Students. Specimen Tube, with Drawing and Description, 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, -MALVERN LINK. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Termi d Vanadinite, Arizona, Phenacite on Quartz, Colorado. Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished exampies of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


RECENT SHELLS. 


Heuix Fuitoni, Godwin-Ansten. 
Latest additions to stock. 
New species of Diplommatina and Opisthostoma from Borneo, including 
a most lovely little shell, Opisthostoma mirabile. 
A splendid consignment of Philippine land shells. 


GLASS-TOPPED BOXES, CARD TRAYS, &c 
HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 
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NATORS- 


Sale by Auction. 


MONDAY next, DECEMBER 12, instead of TUESDAY, 


as previously announced. 


THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 


FORMED BY R. S. STANDEN, ESQ., F.E.S. 


MR. J. C. STEVENS will sell by Auction | 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER 12, at half-past 12 precisely, the ee Collection of 
British Lepidoptera formed by R. S. STANDEN, Esq.. F.E.S., contain- 
ing many rarities. Also, Exotic Lepidoptera and Coleoptera, Butter- 
flies in papers as received, Birds’ Egzs, Skins, and Nests, Heads and 
Horns and Skins of Animals, Shells, Minerals, Fossils, Books, Curio- 
sities, &c., &c. 
On View the Saturday prior, from ro till 4, and Morning of Sale, and 
Catalogues had. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 
ROCK SECTIONS for the MICROSC\)PE from rs. 6d. each, Post Free 
GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 


FROM COLORADO, AUSTRALIA, NEW ZEALAN 
HUNGARY, SCOTLAND, WALES, CORNWALL, 


Now Reduced to 1s. 6d. each. All one Price, 
SPECIAL SETS FOR PHYSIOGRAPHY. 


D, BRAZIL 
&e. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 


Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., is., & 2s. each. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 


WI M SH U RST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
Telephones. Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
LarcE CaTALocvuE, Fifth Edition, Royal 8vo, 
144 pp-, 700 Illustrations, Post free, 74. 


KING, MENDHAM, & Co., 


Western Electrical Works. Bristol, 
12 FENCHURCH STREET, E.C. 


London Address : 
(W. B. ALLISON, Acent.) EsTasiisHep 1876. 


STANLEY 


Mathematical Instrument Manufacturer to H. Council ot 
India, Science and Art Department, Admiralty, Xc. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of C .nstruction of Mathematical Instruments, and the only 
Gop MEpat in the International Inventions Exhibition 1885 for Mathe- 
matical! Work. Silver Medal, Architects’ Exhibition, 1836. 

_ Address :—GREAT TURNSTIL E, HOLBORN, LONDON, W 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Careenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MaLpeN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results Basen Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets Novelties Cheapest and Best. Elaborately Illus 
trated Catal gue 300 pages, 1s.; Postage. §¢. Smaller do., 6¢. Pamph 
lets Free.—HUGHES, Speciarist, Brewster House, Mortimer Rood 


OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
sORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
@0UT, RHEUMATISM, and all Skin Diseases it isunequalled 
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~CHAMBERSS ENCYCLOPADIA 


A DICTIONARY OF UNIVERSAL KNOWLEDGE. 


Entirely New Edition, in Ten Volumes, Imperial 8vo. 
WITH NUMEROUS MAPS AND WOOD ENGRAVINGS. 
NINE VOLUMES NOW READY. 
VOL. X., COMPLETING the WORK, in JANUARY, 1893. 
PRICES OF COMPLETE SETS: 
Half Morocco extra, or Half Russia 8 
SETS CAN ALSO BE HAD IN TREE AND IN LL 


CHAMBERS’S ENCYCLOPEDIA contains upwards of Thirty Thousand Articles, and is illustrated by more than 
Three Thousand Five Hundred Wood Engravings, and Fifty Coloured Maps. 

Nearly One Thousand Contributors, including many of the most eminent authorities in every department of knowledge, 
have assisted in the preparation of this Work. 


“Everybody who wants a handy compendium of universal knowledge, thoroughly ‘up to date,’ must get Chambers’s 
Encyclopee iia.” Fames’s Gazette. 
best Encyclopaedia ever brought out.”—Daily Chronicle. 
‘* For practical utility these volumes can hardly be exceeded.” — Pall Mall Gazette. 
** This edition of Chambers’s ‘ Encyclopzedia’ is perhaps the cheapest book ever published.” — Zhe Speaker. 


W. & R. CHAMBERS, LIMITED, 47 PATERNOSTER ROW, LONDON ; AND EDINBURGH. 


Just Published, in One Volume, 4to, Price 36s. 


OLD AND NEW ASTRONOMY. 


By RICHARD A. PROCTOR and A. COWPER RANYARD. 


With 31 Plates and 472 Illustrations in the Text. 
*.* The issue of this Book in Parts is now completed. Part 13, AprpENDIX, Price One Siitti.inc, Now Ready. 


London: LONGMANS, en & CO. 


Fourth Edition, pp. 300, 5s. “Now Ready at all the Libraries and Booksellers’. 
PROTOPLASM : Physical Life and Law. Medium Sve, Cloth, Price a ar bound in Vellum, gilt top 
By LIONEL BEALE, F.R.S. SHORT STALES; 


OR, 
Facts and Arguments against Mechanical Views of Life as accepted HUNTING CAMPS, NORTH, SOUTH EAST, AND WEST. 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. By EDWARD NORTH BUXTON 
HARRISON & SONS, s9 Pall Mall. With numerous Fine Illustrations by WHYMPER, Lopcr, 
&c. 


PROSPECTUS, WITH SPECIMENS OF ILLUSTRATIONS, FRE! 
CHRISTMAS AND NEW YEAR'S GIFTS. ON APPLICATION. 


CASSE LL’SsS CLASSIFIED CATALOGUE, From the 77.7ES, December 2, 1892. 


containing Particulars of upwards of One Thousand Volumes published It is some time since we have come across so pleasant and attractive a 
by Messrs. CASSELL &*COMPANY, ranging in Price from record of sport, travel, and adventure as this. . We cannot f lov Mr. 
ee ay oe Buxton in his adventures in ali these regions, but his readers will do sv 

THREEPENCE TO FIFTY GUINEAS, with unfailing interest and a hvely sympathy with his keen enj -yment of 


the beauties of nature and the attractions of unsophisticated life associated 
with, but not entirely dom nated by, the ruder pleasures of pursuit. . . . We 
ame London: EDWARD STANFORD, 
Just Issued, Gratis and Post Free. 26 AND 27 COCKSPUR STREET, S.W. 


CATALOGUE OF BOOKS AND PAPERS ON SALE BY 


CHEMISTRY Alto PHYSICS. MACMILLAN & BOWES, 


will be sent on request, Post-free to any Address. 


att Containing ov-r 3000 Titles. CAMBRIDGE. 

na Bt DULAU & CO., 37, Soho Square, London. ACTA ERUDITORUM ; from its commencement in 1684 to 

1734, and Supplementa in 32 Vols) NOVA ACTA ERU 
6 Vols. 1693-1743 in 3 Vols 

ee FO “ SALE. In all 5x Volumes, Small 4to. Calf Gilt ; some Volumes Stained, and Six 


Volumes badly injured 2 damp. £5 55. 
V 


ET | Sets of this important Work very occur for Sale. It contains the 
An — Cc illection of ZOOLOGICAL SKETCHES, being a Series | Papers of the most Eminent Scientific Men of the Day, including John, 
of 75 Original Water-colour |#XAWINGS of MAMMALIA, by T. James, and Vaniel Bernouilli, Leibntz, Kuler, Hevelius, Huyghens, De |a 


Jounson. Size, 12 inches by 9 inches, in 3 Portfolios, 1887-"9 prive £8. | Hire, Descartes, Cassin, and many others, and includes many importan 
The subjects have been selected for their beaury and 1 est. Th papers of Eagtiah Scientific Men. 
spirited and faithful figures of the anunals in ch eyare  ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
P mentari's. Ex recension: Jos Torelli, cum nova versione Latina. 
List oF THE DRAWINGS ON APPLICATION. Accedunt Lectiones variantes ex codd Medices et Parisiensibus. £/%: 
tall Copy. Folio. Calf Gilt, 179°. 18s. 

oes Mare ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to 

WILLIAM WESLEY & SON, 1886), in Numbers, £5 10 


_ A complete Set of this agement Work, wanting 4 Numbers of Volu: 
28 ESSEX STREET, STRAND, LONDON, One. 
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DIARY OF SOCIETIES. 


LonpDon, 
THURSDAY, December 8. 
RovaL Society, at 4.°0.—On the Phot graphic Spectra of some of the 


Brighter Stars: Prof. J. Norman Lockyer, F.R.S.—Experiments in 
F.xamination of the Peripheral Distribution of the Fibres of the Posterior 


tl ne Nephridia and Body Cavity of the Larva of Palemonetes varians : 
Edgar J. Allen. 


for the Convergency of Series : Prof. M. J. M. Hill.—Additional Note 
E. Campbell.—A Geometrical Note; R. Tucker.—On a Theorem in 

Loxpon Institution, at 7. A Plea for Catholicity of Taste in Music 
(1Hustrated): Sir Jc seph Barnby. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual General Meeting. 


ind Officers for 1893. —Experimental Researches on Alternate Current 
lransformers: Prof. J. A. Fleming, F.R.S. (Discussion.) 


FRIDAY, November 9. 


Mirrors: Prof. . Thompson.— Refle xion from Diffusing Surfaces : 
Dr. Sumpner. 


DECEMBER 10. 


SATURDAY, 
InsTITUTION oF Civit ENGINEERS, 2 to 4.—Students’ Visit to the Ma- 
chinery and Inventions Division, South Kensington Museum. 


SUNDAY, December 11. 


hydrogen Lantern Illustrations): Dr. B. W. Richardson, F.R.S 


MONDAY, DeEcEMBER 12. 


Society oF Arts, at 8.—The Generation of Light from Coal Gas 
Vivian B. Lewes. 


Water: Major Lamcrock Flower. 


TUESDAY, DeceMBER 13. 


Death of Stas.—Jean Servais Stas, and the Measurement of the Relative 


F.R.S 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—A Prehistoric Interment in the 
Cave of Barma Grande, near Mentone: A. J. Evans.—Polynesian Mytho- | 


‘Burial Customs in Modern Greece : Prof. Politis. 

IvstTiTUTION oF CIVIL ENGINERKRS, at 8.- The Manufacture of Small 
Arms: John Rigby. (Discussion.)—Gas Power for Electric Lighting: J. 
Emerson Dowson. 


WEDNESDAY, December 14. 


Society or ARTs, at 8.—The Utilization of Niagara: Prof. George 
Forbes, F.R.S. 


THURSDAY, DecemBerR 15. 

LinNEAN Society, at 8.—Notes on the Genera of Taxacea and Coniferzs 
Dr. Maxwell T. Masters, F.R.S.—Note on the Affinities of the Genu: 
Madrepora: George Brook. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—The 
Identity of Caffeine and Theine: W. R. Dunstan and W. F. J. Shep- 
heard.—Studies on Isomeric Change, 1, 2, 3, Orthoxylene, Sulphonic 
Acid, Phenetolsulphonic Acid: Dr. Moody. 

Lonvon INnsTiITUTION, at 6.—Ants: A Study of Sociology and Politics 
amongst Insects (Illustrated): Rev. Dr. Dallinger, F.R.S 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B Sc., H. SPARGO, A.Sc., F.I.C. 


Roots of some Spinal Nerves : Dr. Sherrington.—Preliminary Account of | 


MATHEMATICAL SociETY, at 8.—Note on Cauchy's Condensation Test | 
n Secondary ‘Tucker Circles : J. Griffiths. —Notes on Determinants: J. | 


Differentiation, and its Application to Spherical Harmonics : Dr. Hobson | 


Recep tion of the Annual Report of the Council and Election of Council | 


Puysicat Society, 5-— On Colour Vision; W. B. Croft.—On Magic | 
S. 


Sunpay Lecture Society, at 4.—The Duality of the Mind a Oxy- | 


: Prof. | 


Lonvon InsriruTION, at 5.—Water Supply—Pollution of Water—Drinking | 


Cuemicat Society, at 8 —Extra Meeting on the Anniversary of the | 


Masses of the Atoms of the Chemical Elements: Prof. J. W. Mallet, | 


graphy —a Symbolism of Orig‘n and Descent: Dr. H. Colley March.— | 


NATURE xlv 


PHYSICS. 


| 


| 


ELEMENTARY SET V., comprising Apparatus for the study of— 
Mechanics, Sound, Light, Heat, Frictional and Current Electricity 
with Book of 400 Exercises. 30/- carriage paid. 


SpeciaL ApvANCED SETS— 
set I.—Galvanic Electricity . 30/- | Ser 11|.—Acoustics .. . . 30/- 
_» Il.—Static ditto -80/-| ,, IV.—Optics ...... 30/- 
| The APPARATUS and BOOK (120 Exercises each Ser) carriage paid 
on receipt of Remittance. Money returned if not approved within 7 days. 


Thorough ScienceLessons. Suited for all earnest Students, young 
and old. The Exercises exhibit the most Modern Views of Science. 


| BOOK of 360 EXERCISES (illustrated) post free, gratis, 


WILLIAM HUME, 1 Lothian Street, EDINBURCH. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 


such as 


| 


Self-recording Barometers, 

Self-recording Thermometers, 

Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&c., 


Should see that they are marked 


This mark has been entered by the Inventors and Manufacturer. 
No articles without this Mark are genuine 


Instrument Company, ‘Cambriage. 
Address all communications ‘‘ Instrument Company 
Cambridge.”’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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NOTICE.—Advertisements and business letters for NATURE should be aieeiis to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS, LONDON.” 


Three Linesin Column ....... o 2 6 
@ 9 One Eighth Page, or Quarter o18 6 
To ALL PLACES ABROAD :— Quarter Page, or Halfa Column ... 115 © 
Half-yearly. O15 6 Halfa Page,ora Column ...... 3 5 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent Quick-Acting Rack Adjustment. 


EACH Lantern is efficient for exhibitions. THis Apparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives crisp definition, being a 


s Bellows Camera. adjusted by Rack and Pinion. The Lantern is 
superior Achromatic Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. Compound — jjjumination. Compound Condensers. 

Cc of 4-in. d 3wick Refulgent 


If with Russian Iron instead 

Lamp. Condenser. of Mahogany body. 
Complete in box £110 0 
Student’s Lantern to take “demon- sin., no front lens __... ++ Too/ sin., no lens 75 
wad, Sliding 5in., With superior portrait ‘lens coe sin., and lens 102 
6:n., no front lens §=133/ 6in., no lens 
Russian Iron Body, Brass Slid: Tube .. 250 6in., with superior portrait lens 6in., andlens... 115 
(Perforated), Brass Sliding Tube 210 0 7in., no front lens __... «os 7in., no lens THO 
Mallogany Outside Body 220 7in., with superior portrait lens... 173/6 7in.,and lens. 
» Panelled Door, “Brass Stages, and 8in., ” 256/ 8in., no lens — 
roin. roin. 285 

Optimus Bi-Unial Lantern, bones fittings, £8 8s. 380 


12in., r2in. 450/ 


PERKEN, SON, & RAYMENT, ar LONDON. 
HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


50 CHARING CROSS ROAD, LONDON, W.C. 
SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES. 
of 340 Illustrations by 6d. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series:— 
MICHAEL FARADAY. 


Re SIR GEORGE B. AIRY. 
Mes THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 
fot CHARLES DARWIN, JEAN BAPTISTE ANDRE DUMAS. 
JOUN TYNDALL. SIR RICHARD OWEN. 
* GEORGE GABRIEL STOKES, _ JAMES CLERK MAXWELL. 
3 SIR CHARLES LYELL, JAMES PRESCOTT JOULE. 
% SIR CHARLES WHEATSTONE, | WILLIAM SPOTTISWOODE. 
2 SIR WYVILLE THOMSON. ARTHUR CAYLEY. 
cot ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 
ADOLF ERIK NORDENSKJOI D. JOHN COUCH ADAMS. 
be LORD KELVIN. JAMES JOSEPH SYLVESTER, 
Ts. | DMITRI [VANOWITSH MENDELEEFF. 
SE LOUIS PASTEUR. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 
gs. each; or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR es. 


“OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 
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MESSRS. MACMILLAN & GO.’ NEW SCIENTIFIC BOOKS. 


COMPLETION OF PROF. MICHAEL FOSTER’S “ PHYSIOLOGY.” 
Now Ready, 8vo, Cloth, 7s. 6d. 

THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to make 
the references to recent works as complete as possible, other references are to papers, which themselves give full references, and will there- 
fore serve as a guide to literature of the subject ; and some have been inserted in order to: inform the student of the dates at whic/e 
important results were first described,” —From the Preface. 


Now Ready, 2 Vols. 8vo, 30s. net. 


ELECTRICAL PAPERS. By Otiver HeEavisipe. 


NEW WORK BY MR. R. B. HAYWARD. 
Now Ready, Crown 8vo, Cloth, 8s. 6d. 


THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. 
By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Master in Harrow School, formerly Fellow of 
St. John’s College, Cambridge. Crown 8vo, Cloth. 


Crown 8vo. 


LIFE AND LABOUR OF THE PEOPLE “IN LONDON. Edited by Cuarves 
BOOTH, in four monthly volumes. Vol. I. East CENTRAL AND SOUTH LONDON, 

‘." =a following volumes will be Vol. II. SrREETS AND POPULATION CLASSIFIED. Vol. III. BLocKs oF BUILDINGs, 
SCHOOLS AND IMMIGRATION. Vol. IV. East LONDON INDUSTRIES. 
NEW BOOK ON THE THEORY OF WAGES. 

Crown 8vo, Cloth, 3s. 6d. 
THE THEORY OF WAGES AND ITS APPLICATION TO THE EIGHT 
HOURS QUESTION AND OTHER LABOUR PROBLEMS. By HERBERT M. THOoMPsON, M.A. 
NEW BOOK BY MR. FRANCIS GALTON, 
Now Ready, 8vo, Cloth, 6s. net. 
FINGER PRINTS. _ By Francis Gatton, F.R.S. 

TIMES :—‘* The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 

cautious acumen in interpretation which are characteristic of all Mr. Galton’s work.’ , 


WITH NEW PREFATORY CHAPTER. 
. Now Ready, Extra Crown 8vo, Cloth, 7s. net. 
HEREDITARY GENIUS: An Enquiry into its Laws and Consequences. By 
FRANCIS GALTON, F.R.S. New Edition. 


BY DR. S. H. KELLOGG. 
Now ready, crown 8vo, Cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone ’ 


Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, D.D., of Toronto, 
Canada. 


NEW AND REVISED EDITION. 
Now ready, Crown 8vo, Cloth, 6s. 6d. 


MODERN VIEWS OF ELECTRICITY. By Ottver J. Lovee. D.Sc., LL.D., 


Professor of Physics in University College, Liverpool. With Illustrations. [Nature Series. 


NEW VOLUME. 
Now ready, Crown 8vo, Cloth, 5s. 

EXPERIMENTAL EVOLUTION. Lectures delivered in the ‘Summer School of 
Science and Art” in Edinburgh, August 1891. By HENRY DE VARIGNY, D.Sc., Assistant in the Muséum d'Histoire 
Naturelle, Member of the Societé de Biologie. [Nature Series. 

SECOND EDITION, REVISED. 
Now ready, Crown 8vo, Cloth, 7s. 6d. 

LIGHT: A COURSE OF EXPERI MENTAL OPTICS, CHIEFLY WITH 
THE LANTERN. By LEWIS WRIGHT, Author of ‘‘ Optical Projection: a Treatise on the Use of the Lantern.” 
Second Edition. Revised and Enlarged. 

The present edition is somewhat enlarged and in some respects modified. Further consideration has led me to revise the method 
and order of treatment as regards some of the phenomena of polarised light. Some attempt has been made, though brie jefly, to show the 
general relation and bearing of recent discoveries by Hertz, Lippmann, and others. Hav ung also received many proofs of the delight 
and instruction afforded by the beautiful mica polarising preparations first described by Mr. C. J. Fox, and having carried the 
desizning and preparations of such illustrations very much further since the work originally appeared, I have added full details of 
every thing of the kind devised to the present date, and of the practical manipulation of mica films. These paragraphs will constitute 


perhaps the principal additions. 
MACMILLAN & CO. LONDON. 
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INTERESTING _ | | SPECIALITIES. 
MICROSCOPIC OBJECTS. SUITABLE FOR CHRISTMAS PRESENTS, dc. 


s. ad. EDUCATIONAL TELESCOPE, with 3-inch Object-glass, £ ». » 


Group of Eggs of various Butterflies and Moths. Very mounted on pillar and claw table stand, with universal movements. 
beautiful. ss) 6d. Extra Laree Groups ose O10 6 Fitted with two Eyepieces (1 astronomical and 1 terrestrial). The 
Dodder on Clover. Transverse Section of Host. Longi- whole of first-rate quality, £5 ros. ; or, fitted in Pine Case, complete 6 
Brain’ lis) Lenses, giving most brilliant definition. Covered in either Crocodile, 
rain of Sheep (Canurus cerebralis), Lizard, or Russia, with Sunshades. Equally efficient for either Field 
| MAGNETIC COMPASS. In bronzed brass Hunter Case, with pin 


Very pretty group of about 100 Sponge Spicules from St. 


Peter, Hungary e | to lift needle off centre when notin use. As supplied by Warson & 


Lung of Sheffield Saw-grinder Sons to H.M. Government for Army use. Strong and reliable @ 
Section through Edible Mushroom ... TRAVELLER’S SET, Consisting of best Watch Aneroid, with 
Type-slide of 50 Foraminifera, mounted opaque, with Singer's pearl Dial Compass to match, and ivory Scale Thermometer, 
the name photographed under each specie... fitted in snap Morocco Case. Complete ove ove ove 4 10 


_ Classified List, representing a Stock of 40,000 Highest-class Microscopic Objects. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application to 


W. WATSON & SONS, °?7/CIANS TO HER MAJESTY’S GOVERNMENT, 


318 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837 \ND 78 SWANSTON STREET. MELBOURNE, AUSTRALIA. 
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COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by Rictaro Cray anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth New Avenue, Vork.—Tuurspay, Decen ber 8, 1892 
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Openshaw, Manchester. 


To the 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


1207, V VoL. 47. 


paper at the General Post Office. ] 


NEWTON & 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT, 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 


Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of | Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WRIGHT. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


NOW READY.—1s., Post Free. 


GRIFFIN’S ILLUSTRATED CATALOGUE 


OF 


Regist 


Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 
JOHN J. GRIFFIN & SONS, 


THURSDAY, DECEMBER 15, 1892. 


[PRICE SIXPENCE. 


{All Rights are Re. served 


NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.c. 


Our New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 


NALDER BROS. & Co 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


USEFUL AND 
ORNAMENTAL. 
squvMmMdn 
V4NIND ANO 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT! & ZAMBRA, 


OrTicians AND ScigNTIFIC INSTRUMENT MAKERS TO QUEEN, 
HOLBORN VIADUCT, E.Cc. 
Branches :—45 CORNHILL; 122 RE GENT STREET. 
Photographers at the CRYSTAI. PALACE. 


22 GARRICK STREET, LONDON, W.C. 


N. & Z.’s — Illustrated Catalogue, 1200 Engravings, Price 5s. 6d. 
Telephone No. 6583. Telegraphic Address: Negretti, Loudon. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS BEFORE EASTER, 
1893. 


Lecture Hour, Turee o’CLock P.M. 


CHRISTMAS LECTURES. 


Sir Ropert STaAWELt Batt, M.A., LL.D., F.R.S., Lowndean Professor 
of Astronomy and Geumetry in the University of Cambridge. Six Lectures 
(adapted to a Juvenile Auditory) on ** Astronomy.” On December 27 (Tues- 
day), Dec mber 29, 31, 1892; January 3, 5, 7, 1893. Une Guinea the 
Course ; Children under 16, Half-a-Guinea. 


Prof. Vicror Horsey, F.R.S., F.R.C.S., M.R.I., Fullerian Professor 
of Physiolegy, R.I. 
Nervous System—The Functions of the Cerebellum and the Elementary 
Principles of Psycho-Psychol gy.” On Tuesdays, January 17, 24, 31; 
February 7, 14, 2:, 28; March 7, 14, 21. One Guinea the Course. 

The Rev. Canon Aincer, M.A., LL.D. Three Lectures on ‘‘ Tennyson.” 
On Thursdays, January 19, 26; February 2. Half-a-Guinea. 


Prof. Patrick GEDDEs. 
Evolution. On ‘Thursdays, February 9, 16, 23 ; March 2. 


The Rev. Avcustus Jessorp, D.D. 
Revival—A Study in Mediaval History.” 
Half-a Guinea. 

Prof. C. Hupert H. Parry, Mus. Doc., M.A., Professor of Musical 
History and Composition at the Royal College of Music. Four Lectures 
on **Expression and Design in Music” (with Musical Illustrations), On 
Saturdays, January 21, 28; February 4, 11. Half-a-Guinea. 


The Right Hon. Lorv M.A., D.C.L.,-LL.D., F.R.S., M.R.L. 
Professor of Natural Philosophy, R.I.—Six Lectures on ‘‘Sound and 
Vibrations.” On Saturdays, February 18, 25; March 4, 11, 18, 25. One 
Guinea. 

Subscription (to Non-Members) to all the Courses during the Season, 
Two Guineas. ‘Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office (order, 

Members may purchase wot less than Three Single Lecture Tickets, 
available for any Lecture, for /alf-a-Guinea. 

The Fripay #veninGc Meerincs will begin on January 20, at 9 p.m., 
Prof. Dewar will give a Discourse on “‘ Liquid Atmospheric Air.”” Succeeding 
Discourses will probably be given by Mr. Francis GALTon, Mr. ALEXAN- 
DER SieMENS, Prof CHAkLEs STewart, Prof. A. H. Cuurcnu, Mr. 
Epwakb Hopkinson, Mr. GeorGe Simonps, Sir HERBERT MaxWELt, 
Bart., the Right Hon. Lord Rayieicu, and other Gentlemen. To these 
Meetings Members and their Friends only are admitted. 


Half-a-Guinea. 


Three Lectures on ‘‘The Great 
On Thursdays, March 9, 16, 23. 


Persons desirous of becoming Members are requested to apply to the 
Secrerary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced charge. 
Payment: First Year, Ten Guineas ; afterwards, Five Guineas a Year; or 
a composition of Sixty Guineas. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 


PrixciraL—G, W. pe TUNZELMANN, B.Sc,, M.1.E.E. 
Telegrams—“ Tunzelmann, London.” 
Pusiic Service AND University DeparTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 
ENGINEERING DevartMentT,—The Complete Courses qualify Students 


Ten Lectures on ** The Structure and Functions of the | 


Four Lectures on ‘‘ The Factors of Organic | 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE, 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESSOR of PHYSIOLOGY. The Stipend in 
each case will be £350 per Annum. 

_ Applications, together with Printed Copies of Testimonials, must be sent 
in on or before FEBRUARY 10, 1893. 
For further Particulars apply to 
IVOR JAMES, Registrar. 


University College, Cardiff, December 13, 1892. 
UNIVERSITY OF GLASGOW. 
MEDICAL EXAMINERSHIP., 

The Office of ASSISTANT EXAMINER in ZOOLOGY has become 
Vacant. The Salary is £30 per Annum, and the Appointment is from 
January 1, 1893, for the remainder of the late holder’s term of office, which 
expires April 1, 1895 

Candidates must lodge 20 Printed Copies of their Applications and Testi- 


monials with the Secretary to the Court, Mr. ALAN E. CLAPPERTON, 
ot, West Regent Street, Glasgow, on or before JANUARY tro next. 


HANOVER SQUARE.—Two Sets of Rooms 

(with Use of Meeting Room), adapted for Scientific Societies to be Let. 
Apply to J. Barrow, 3 Hanover Square, 

To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones. cutand uncut. Inspection invited. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 

cently obtained from West Shropshire and North Wales, including numerous 

Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 


| from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 


for entry into Couper’s Hill, the Central Institution, the Royal College of | 


Science. and into Engineering Works 

Special Courses in Electrical Engineering. 

The extensive Physical and Che uical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College 1s supplied with very complete Geological Collections for 
practical instruction, 


Students are regularly sent to the College by Leading Engineers and | 


Scientific Authorities, whose Names are given in the Prospectus. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and £60 
respectively. «pen to First-year Students on entrance in OCTOBER. 

Special Classes in CHEMISI'KY and PHYSICS, BOTANY and 
ZOOLOGY, are held through: ut the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
aotieoe. SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Chesrlden Medal fr Surgery are awarded 
annually. ‘Ihe Solly Medal and Prize. biennially, for Surgical Reports. 


Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Georce Renp.e. 


G. H. MAKINS, Dean. 


exceptionally fine polished —— of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840 Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 

Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 

hlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 

erminated Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 

Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati Japan. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Conochilus volvox, Melicerta 
ringens, Lophopus crystallinus, and other beautiful Specimens of Pond 
Lite at present Ameeba, Vorticella, Spirogyra, and other types (Animal 
and Vegetable) for Students. Specimen Tube, with Drawing and Description, 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS FOR TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 
COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
Catalogue of 340 Tilustrations by past, 6d. 


“OPTIMUS” mAcic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessar} Patent QGuick-Acting Rack Adjustment, 


E: ACH Lantern is efficient for exhibitions 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 


HIS Apparatus comprises superior Mahogany Body Lantern and Long 
Bellows Camera adjusted by Rack and Pinion. The Lantern is 
fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 


nation, with Rack and Pinion. Compound illumination. Compound Condensers. 
caueeanes of 4-in. diameter, 3-wick Refulgent If with Russian Iron instead 
aap Condenser. of Mahogany body. 
Complete in box ovo £1310 © 
Student’s Lantern to take demon- sin., no front lens “208 sin., no lens a 
strating with Brass 5in., With superior portra uit lens... 127 5in., and lens 102 
‘Tube ... 200 6in., nofront lens... 333 6in., no lens 876 
Russian Iron Body, Brass Sliding Tube... 260 6in., with superior portrait lens vos | =3513 6in., and lens 115/3 
(Perfor ated), I 3rass Sliding Tube 2100 7in. ;nofrontlens ... 7in., no lens 110 
Mahog any Outside Body ees as 220 7in., with superior portrait lens .. 173/6 7in., and lens 137 
Panelled Door, “Brass ‘St ages, and 8in., ” 256 8in., no lens 
” Sliding Tube 420 gin., om. 25 
” 1oin. 360 roin. 
Optimus Bi- Unial Lantern, brass fittings, £8 8s. in, 


PERKEN, SON, & RAYMENT, ura. LONDON. 
HOLBORN VIADUCT 
NOTICE.—Advertisements and business letters fo 
TH ROAT AND COUGH NATURE should be addressed to the Publishers, 


Editorial communications to the Editor. The tele- 


graphic address of NATURE #s “ PHUSIS, LONDON.” 
SUBSCRIPTIONS TO ‘ NATURE.” 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice, For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


& 
I vith the gland I ed b 
healing. Quarterly .. a o 7 6 
Sold only in Boxes, 7}¢., and Tins, 1s. 1}¢., Labelled. TO ALL PLACES ABROAD 
JAMES EPPS & CO., Homeceopathic Chemists, Lonpon, © 
Quarterly . © 8 o 
THIS CHARGES FOR ADVERTISEMENTS. 
x OLL i WAYS Py Lh Three Lines in Column o 2 6 
4 MEDICINE Per Line after .@e*9 
Is unequalled in the Cure of all Disorders of the LIVER, Quarter Column 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- Halfa Page, oraColumn ... 
FIER of the BLOOD; a Powerful Invigorator of the Whole Page... . 6 6 o 
System, if suffering from WEAKNESS AND DEBILITY, Money Orders payable to ‘MACMILLAN & & CO. 


and ‘fs unequalled in Complaints incidental to Females. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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-_ Fourth Edition, pp. 300, 5s. 
PROTOPLASM: Physical Life and Law. 
By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepted 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. 


HARRISON & SONS, s9 Pall Mall. 


FOR SALE. 


An unique Collection of ZOOLOGICAL SKETCHES, being a Series 
of 75 Original Water-colour DRAWINGS of MAMMALIA, by T. 
Jounson. Size, 12 inches by g inches, in 3 Portfolios, 1887-89. price £8. 

The subjects have been selected for their beauty and interest. They are 
spirited and faithful figures of the animals in characteristic positions. 


List of THE DRAWINGS ON APPLICATION, 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON, 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


An Illustrated, Priced, and Descriptive Catalogue of the Instra- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.L.C. 


Mathematical Instrument Manufacturer to H.M. Government, Council ot 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and ‘Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp}MeEpaAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, wW.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, fadame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Speciauist, Brewster House, Mortimer Rosd 
Kingsland, N. 
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Now Ready at all the Libraries and Booksellers’. 
Medium 8vo, Cloth, Price 21s. ; or Vellum, gilt top, 31s. 6d. 


SHORT STALKS; 


HUNTING CAMPS, NORTH, SOUTH, EAST, AND WEST. 
By EDWARD NORTH BUXTON. 


With numerous Illustrations by WHYMPER, LopGe, WoLr, &c. 
ILLUSTRATED PROSPECTUS FREE ON APPLICATION. 

“Tt is some time since we have come across so pleasant and attractive a 
record of sport, travel, and adventure as ‘Short Stalks.’”—7/e Times. 

“In every respect the book is admirably produced, and will assuredly be 
read with avidity by lovers of the picturesque, as well as by votaries of 
sport.”—Daily Telegraph. 

‘* Mr. Buxton describes these ‘ hunting camps’ with a manifest zest for 
outdoor life.”"—Daily News. 

** Bright and exhilarating as well as crowded with sporting facts and 
natural history notes.” —Sco/sman. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 
NOW READY. 


MUSEUM D'HISTOIRE NATURELLE 


DES 


PAYS-BAS, 


TOME IX., XI. and X11. 


Ey F. A. JENTINK. 


Tome IX.—CATALOGUE OSTEOLOGIQUE DES MAMMIFERES. 
With 12 Plates. Price 16s. . . 
Tome XI.—CATALOGUE SYSTEMATIQUE DES MAMMIFERES 
(Singes, Carnivores, Ruminants, Pachydermes, Sirénes, et Cétacés). 
Price 6s. 

Tome XI1.—CATALOGUE SYSTEMATIQUE DES MAMMIFERES 
(Rongeurs, Insectivores, Cheiroptéres, Edentés, et Marsupiaux) 
Price 7s. 6d. 


Published by E. J. BRILL, Leyden (Holland). 
Londen Agents :--LUZAC & CO., 46 Great Russell St., W.C. 


With 224 Illustrations, 8vo, ros. 6d. 


CHEMICAL LECTURE EXPERIMENTS. 


Non-Metallic Elements. 
G. S. EWTH, F.LC., 

Chemical Lecture Demonstrator in the Royal College of Science, South 

ensington. 
EXTRACT FROM PREFACE:— 

The object of this book is two-fold. Firstly, it is intended to supply chemi- 
cal lecturers and teachers with a useful repertoire of experiments, suitable 
for illustrating upen the lecture-table the modes of preparation, and the pro- 
perties, of the non-metallic elements and their commoner and more important 
compounds. Secondly, it has been the author's object to furnish the chemical 
student with a book which shall serve as a companion to the lectures he may 
attend—a book in which he will find fully described most, if not all, of the 
experiments he is likely to see performed upon the lecture-table, and which 
will therefore relieve him from the necessity of laboriously noting them and 
often sketching the apparatus used. In this way the student will be spared 
much unnecessary and distracting work during the lecture, and will therefore 
be better able to give his undivided attention to the explanations or argu- 
ments of the lecturer. 

London: LONGMANS, GREEN, & CO. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ACTA ERUDITORUM ; from its commencement in 1684 to 
1734, and Supplementa 1692-1734. in 32 Vols) NOVA ACTA ERU- 
DITORUM, 1735 to 1763. and Supplementa 1735-1742. Indices, 
6 Vols., 1693-1743 in 3 Vols. § 

In all 51 Volumes, Small gto. Calf Gilt ; some Volumes Stained, and Six 

Volumes badly injured by damp. £5 55. 

Sets of this important Work very seldom occur for Sale. It contains the 

Papers of the most Eminent Scientific Men of the Day, including John, 

yan and Vaniel Bernouilli, Leibnitz, Euler, Hevelius, Huyghens, De la 

ire, Descartes, Cassin, and many others, and includes many important 
papers of English Scientific Men. 

ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
mentariis. Ex recensione Jos Torelli, cum nova versione Latina. 
Accedunt Lectiones variantes ex codd. Medices et Parisiensibus. Fine 
tall Copy. Folio, Calf Gilt, 1792. 18s. 

ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to 
1886), in Numbers, £5 ros. 

m.. complete Set of this important Work, wanting 4 Numbers of Volume 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, DeceMBER 15. 


Roval Society, at 4.:0.—On an Apparatus for Facilitating the Reduction 

of Tidal Observations: Prof. G. H. Darwin, F.R.S.—On some New 
Reptiles from the Elgin Sandstones : E. T. Newton.—The Electromotive 
Pe »perties of the Skin of the Common Eel: Prof. E. Waymouth Reid.— 
Preliminary Note on the Relation of the Ungual Corium t> the Perios- 
teum of the Ungual Phalanx: Dr. F. A. Dixey. 


LinnEAN Soctety, at 8.—Notes on the Genera of Taxacea and Coniferz: © 
Dr. Maxwell T. Masters, F.R.S.—Note on the Affinities of the Genus | 


Madrepora: George Brook. 


CuemicaL Society, at 8.—Ballot for the Election of Fellows.—The | 


Identity of Caffeine and Theine: W. R. Dunstan and W. F. J. Shep- 
heard.—Studies on Isomeric Change, 1, 2, 3, Orthoxylene, Sulphonic 
Acid, Phenetolsulphonic Acid: Dr. Moody. 


Lonpon INSTITUTION, at 6.—Ants: A Study of Sociology and Politics 
amongst Insects (Illustrated): Rev. Dr. Dallinger, F.R.S. 


SUNDAY, Decemser 18. 


Sunnav Lecture Society, at 4—The London Water Supply—a Scien- 
tific Answer to a Popular Question (with Oxyhydrogen Lantern Iilustra- 
tions): Dr. Percy F. Frankland, F.R.S. 


MONDAY, DeEcEMpRR 10. 
Rovat. GEOGRAPHICAL Society, at 8.30 (at Burlington Gardens).—Ex- 
— up the Juba River, through Somali Land: Captain F. G. Dundas, 
a Society, at 8.—The Measurement of Space, Time, and 
Matter: Prof. A. G. Greenhill, F.R 
Lonpon INSTITUTION, at 5. —Towers ‘and Steeples (Illustrated): Arnold 
Mitchell. 
TUESDAY, DeEcEMBER 20. 


ZooLoGicaL Society, at 8.30.—On the Remains of some Gigantic Land 
Tortoises and of Didosaurus recently discovered in Mauritius : Dr. Hans 


Gadow, F.R.S.—Deszriptions of Nine New Species of Amphipoda from | 
the Tropical Atlantic: Rev. T. R. R. Stebbing.—On some New Species | 


of Worms of the Family Acanthodrilidz and of the Genus Perionyx and 
other Genera: F. E. Beddard, F.R.S 


Rovat STATISTICAL SOciETyY, at 7.45.—Distribution and Movement of 
the Population in India: J. A. Baines. 


INSTITUTION OF CiviL ENGINERRS, at 8.—The Manufacture of Small | 


Arms: John Rigby. (Discussion.)—Gas Power for Electric Lighting: J. 
Emerson Dowson. 


WEDNESDAY, DecemBeEr 21. 


GROLOGICAL Society, at 8.—On a Sauropodous Dinosaurian Vertebra 
from the Wealden of Hastings: R. Lydekker.—On some Additional 
Remains of Cestraciont and other Fish in the Green Gritty Marls, im- 
mediately overlying the Red Marls of the Upper Keuper in Warwick- 
shire: Rev. P. B. Brodie. ~aCernottatiys Binneyana, Schimp : Thomas 
Hick. Communicated by J, W. Davis.—Notes on some Pennsylvanian 
Calamites: W. S. Gresley. ~Scandinavian Boulders at Cromer: Herr 
Victor Madsen. ? Communicated by J. W. Hulke, F.R.S. 


Rovat Society, at 7. | Anticyclones in the 
Southern Hemisphere: H. C. Russell, F.R.S.—The Tracks of Ocean 
Wind Systems in Transit over Australasia : as M. W. C. Hepworth. 
—A New Instrument for Cloud Measurements: Dr. Nils Ekholm.— 
Rainfall of Nottinghamshire, 1861-90: Henry Mellish. 


RovaL Microscopicat Society, at 8.—On New Species of Rotifera: J. | 


Hood.—On the Chromatic Curves of Microscope Lenses: E. 
Nelson. 


BIOLOGY. 
Specimens for Dissection. 


Finely-preserved Specimens of all the Types required for Science Courses 
—especially the London B.Sc. 


us, Uraster, Ascaris, Distomum, Nereis, Astacus, Apus, Lepas, 
Hal otis, Sepia, Amphioxus, Seyllium, and fully 300 other forms for dis. | 
section Also Chara, Vaucheria, Spirogyra, Fucus, Pezisa, &c. 


MICROSCOPICAL SLIDES. 


Recent mounts include some very lovely expanded Zoophytes (Pennaria 
Endendrium, Obelia, Alcyonium, &c.); interesting Larval forms (e.g. of 
Lobster, Porcellain Crab, Ascidian, Squid, Goby, Comatula, &c.), the rare 
Pelagic Worms (Syllis, &c.). Also many specially New and Beautiful 
Slides, such as Fruits of Sedaginella and Chara, and Sections of Flower 
and Fruit Buds, &c 


Price Lists free on Application. 


SINEL & HORNELL, Biological Laboratory, 
JERSEY. 


pore CIAL AT Present:—Aurelia, Calcareous sponge, Holothurians, 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futon, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 


FROM HUNGRY AUSTRALIA, NEW RAZIL 


GARY, SCOTLAND, WALES, CORNWALL D! ge 
Now Reduced to 1s. 6d.”each. All one Price. 


SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Mineral<. Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 
LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 

ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGusBs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘*‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 1 till 7.) 

Consultation Fee, 5s. 

Spectaclzs, Steel Frames, from 7s. 6a. 


Morning Post :—‘**1s bad sight on the increase?’ is answered by A. 
Fournet with much common sense.”’ 

Homeopathic Review :—“1f you need to see, better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’” 


(15 Stamps, from the Author.) 
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MESSRS. MACMILLAN & CO.’ NEW SCIENTIFIC BOOKS. 


COMPLETION OF PROF. MICHAEL FOSTER'S PHYSIOLOGY.”’ 
Now Ready, 8vo, Cloth, 7s. 6d. 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the worh of 
Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to make 
the references to recent works as complete as possible, other references are to papers, which themselves give full references, and will the res 
fore serve as a guide to literature of the subject ; and some have been inserted in order to inform “the student of the dates at wich 
important results were first described.” —From the Preface. 


Now Ready, 2 Vols. 8vo, 30s. net. 


ELECTRICAL PAPERS. By Otiver HEavisiDE. 


—, WORK BY MR. R. B. HAYWARD. 
Now Ready, Crown 8vo, Cloth, 8s. 6d. 


THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY, ollee 
By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Master in Harrow School, formerly Fellow of sete, 
St. John’s College, Cambridge. Crown 8vo, Cloth. 

Crown 8vo. tacts 
LIFE AND LABOUR OF THE PEOPLE “TN LONDON. Edited by Cuakies § » o 
BOOTH, in four monthly volumes. Vol. I. East CENTRAL AND SOUTH LONDON. living 
*,* The following volumes will be Vol. II. SrReErs AND POPULATION CLASSIFIED. Vol. III. BLocks oF BUILDINGs, iis 

SCHOOLS AND IMMIGRATION. Vol. IV. East LONDON INDUSTRIES. 
NEW BOOK ON THE THEORY OF WAGES. ants 
Crown 8vo, Cloth, 3s. 6d. allow 
eo THE THEORY OF WAGES AND ITS APPLICATION TO THE EIGHT pera 
4 HOURS QUESTION AND OTHER LABOUR PROBLEMS. By HERBERT M. THomPson, M.A. urs 


NEW BOOK BY MR. FRANCIS GALTON. 
Now Ready, 8vo, Cloth, 6s. net. 
FINGER PRINTS. By Francis Gatron, F.R.S. 
TIMES :—‘ The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation which are characteristic of all Mr. Galton’s work.” 


WITH NEW PREFATORY CHAPTER. 
Now Ready, Extra Crown 8vo, Cloth, 7s. net. 
HEREDITARY GENIUS: An Enquiry into its Laws and Consequences. By 
Francis GALTON, F.R.S. New Edition. 
BY DR. S. H. KELLOGG. 
Now ready, crown 8vo, Cloth, 6s. 


THE GENESIS AND GROWTH OF RELIGION. The L. P. Stone 


Lectures for 1892 at Princeton Theological Seminary, New Jersey. By the Rev. S. H. KELLOGG, D.D., of Toronto, 
Canada. 


MO 


NEW AND REVISED EDITION. ope 

Now ready, Crown 8vo, Cloth, 6s. 

MODERN VIEWS OF ELECTRICITY. By Otiver J. Lonce. D.Sc., LL.D., wish 

Professor of Physics in University College, Liverpool. With Illustrations. (Nature Series. = 

j NEW VOLUME. a 
Now ready, Crown 8vo, Cloth, 55. thore 
EXPE RIMENTAL EVOLUTION. Lectures delivered in the “ Summer School of read 


Science and Art” in Edinburgh, August 1891. By HENRY DE VARIGNY, D.Sc., Assistant in the Muséum d’Histoire 
Naturelle, Member of the Socicté de Biologie. [Mature Serie. 
SECOND EDITION, REVISED. 
Now ready, Crown Svo0, Cloth, 7s. 6d. 


LIGHT: A COURSE OF EXPERIMENTAL. OPTICS, CHIEFLY WITH 


THE LANTERN. By LEWIS WRIGHT, Author of ‘‘ Optical Projection: a Treatise on the Use of the Lant: 
Second Edition. Revised and Enlarged. 


The present edition ts somewhat enlarged and in some respects modified. Further consideration has led me to revise the met od 
and order of treatment as regards some of the phenome na of polarised light. Some attempt has been made, though briefly, to shaw t le 
general relation and bearing. of recent discoveries by Hertz, Lippmann, and others. Having also received many proofs of the dels; 
and instruction afforded by the beautiful mica polarisin; g preparations first described by Mr. C. J. Fox, and having carri i the 
designing and preparations of such illustrations very much Jurther since the work originally appeared, I have added full details of 
everything of the kind dev ised to the present date, and of the practical manipulation of mica films. These paragraphs will constitute 


perhaps the principal additions. 
MACMILLAN & CO. LONDON. 
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MESSRS. MACMILLAN AND €O.’S NEW BOOKS. 


NEW BOOK BY PROF. OLIVER LODGE, 


Now Ready, Extra Crown 8vo, Cloth, 7s. 61. 


PIONEERS or SCIENCE. 


BY OLIVER LOOGE, F.RS., 


Professor of Physics in the Victoria University College, Liverpool. 


With Portraits and other Illustrations. 


This book takes its origin in a course of lectures arranged for me in the year 1887 by three of my 
vlleagues, one of whom gave the course its name. 

The lectures having been found interesting, it was natural to write them out in full and publish. 

If I may speak of their merit, I should say it consists in the simple statements and explanations of scientific 
facts and laws. The biographical details are compiled from all readily available sources; there ts no novelty 
or originality about them, though it is hoped there may be some vividness. I have simply tried to present a 
living figure of the man, and to trace his influence on the progress of thought. 

As we approach recent time the subject grows more complex, and the men more nearly contemporaries ; 
hence the biographical aspect diminishes, and the scientific treatment becomes fuller, but in no case has tt been 
allowed to become technical and generally unreadable, I am indebted to many biographers and writers, notably 
perhaps to Mr. F. J. C. Morton, whose excellent set of lives saved me much trouble in the early part of the 
course. —FROM THE PREFACE. 


NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s. net. 


MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 

and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D., Editor of ‘* Appleton’s Cyclo of Applied 
Mechanics”’ Edition of 1880, Me nber of the American Society of Mechanical Engineers, of the American Institute of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 


THE FIRST VOLUME OF ‘“*NATURE’S STORY BOOKS.” 
Now Ready, Crown 8vo, Cloth, 6s. 


SUNSHINE. By Amy Jounson, LL.A., formerly Head Mistress of the Royal 


Academy, Inverness. 

** The first of a series of books intended to present some leading scientific principles in such a formas to arouse the interest of 
children. As far as possible Miss Fohnson has drawn her illustrations from common things,.and has devised her experiments to sutt 
the simplest apparatus. 

SCHOOLMASTER :—‘‘ The writer of this book must indeed be a capital teacher, and her lessons should be studied by all who 
wish to acquire the art of teaching. The book dealing with the phenomena, usually included under the head of ‘ Light,’ is quite a 
storehouse of novel and interesting experiments, and is a ‘boon and a blessing.’ The experiments can nearly all be carried out by 
children, are fully described, do not involve the purchase of expensive material, and are in all cases made subservient to the author’s 
purpose, which is to enable her youthful pupils toobtain sound knowledge by appealing to nature herself in as pleasant and as 
thorough a way as possible. Wecan heartily congratulate her upon the success her efforts have met with, and can assure our 
readers that they will certainly find her lessons bright as sunshine.”’ 


FOR TECHNICAL AND HANDICRAFT 
Now Ready, 4to, Paper Covers, 2s, 


THE GRAMMAR OF WOODWORK. A Graduated System of Manual Training 


for Elementary, Secondary, and Technical Schools, designed for the Pupils of the Whitechapel Craft School by WALTER 
E. DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, formerly Woodwork Instructor in 
the Cambridge University Engineering Workshops. With a Preface by H. LLEWELLYN SMITH. 


NEW WORK BY MR. A. H. HIORNS. 
Now Ready, Globe 8vo, 5s. 


METAL COLOURING AND BRONZING. By Arruur H. Hiorns, Principal, 


Metallurgy and Engineering Department, Birmingham Municipal Technical School. 


MACMILLAN AND CO., LONDON. 
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Never Verlag von GUSTAV FISCHER in JENA. - 


— 


Sohneke, Vr. Leonhard, ord. Protessor 
der Physik an der technischen Hoch- 
schule zu Miinchen, Gemeinver- 
standliche Vortrige aus dem Ge- 
biete der Physik. Mit 27 Abtildgn. 
im Texte. 1892. Preis: 4 Mark. 
Inbalt: Was dann? - Ueber den 
Zustand und die Ziele der heutigen 
Physik. - Ueber Wellenbewegung. - 
Die Umwiiizung unserer Anschauungen 
vom Wesen der elektrischen Wirkun- 


Wiedersheim, Vr. Robert, 6. Pro- 


fessor und Director des anatomischen 
und vergleichend-anatomischen In- 
stituts der Universitit Freiburg i. B., 
Das Gliedmaassenskelet der Wirbel- 
thiere mit besonderer Beriicksich- 
tigung des Schulter- ‘und Becken- 
giirtels bei Fischen, Amphibien und 
Reptilien. Mit 40 Figuren im Texte 
und einem Atlas von 17 Tafeln. 
1892. Preis: 24 Mark. 


‘Mittheilungen, 


botanische, aus den 
Tropen, herausgeg. von Dr. A. F. 
W. Schimper, a. 0. Professor der 
Botanik an der Universitét Bonn. 
Heft 3: Schimper, Die indomalay- 
ische Strandflora. Mit 7 Textfiguren, 
1 Karte u. 7 Tafeln. 1891. Preis: 10M. 
Heft 4: Schenck, Dr. H., Privat- 
docent der Botanik an der Universitit 
Bonn. Beitrage zur Biologie und 
Anatomie der Lianen, im Besonderen 


gen. - Aus der Molekularwelt. - Einige 


optische Erscheinungen der Atmo- 
sphiire. - Ueber das Gewitter. - Neue 
Theorien der Luft- und Gewitter-Elek- 
tricitéit. - Wandernde Berge. 


Weismann, Dr. August, Professor in 
Freiburg i. Das Keimplasma, eine 
Theorie der Vererbung. Mit 24 Ab- 
bildungen im Text 1892. Preis: 12M. 


der in Brasilien einheimischen Arten, 
1. Theil: Beitrige zur Biologie der 
Lianen. Mit 7 Tafeln. 1892. Preis: 
15 Mark. 


ZLoologische Jahrbicher. 


Herausgegeben von Professor Dr. J. W. Spengel in Giessen. 


‘Abtheilung fiir Systematik. 
Erster bis fiinfter Band. 188691. Preis 227 Mark. 
Vi. Band. 1. Heft. Mit 5 lithogr. Tafeln nu. 1 Abbildg. im Texte, 
1891. Preis 8 Mark. 

Ortuann, A., Die Decapoden-Krebse des Strassburger Museums. 1V 
GREVE, Carl, Uebersicht der geographischen Vertheilung jetzt lebender Feliden. 
Keren, R, Die cryptobranchiaten Dorididen 

Emin Pasctia, Europiiische Véigel in Afrika. 

STUHLMANN, Fr., Zur Kenntniss der Fauna centralafrikanischer Seen. 

VI. Band. 2. Heft. Mit 8 lithogr. Tafeln. 1892, Preis 10 Mark 
Werner, Franz, Untersuchungen iiber die Zeichnung der Wirbelthiere 
Eckstein, Karl, Der Baumweissling, Aporia crataegi Hn 
Nauepa, Altred, Tegonetus, ein neues Phytoptiden-Genus. 

MULLER, Fritz, Die Begattung der Clepsiven, 

VI. Band. 3. Heft. Mit 8 lithogr, Tafeln. 
Krause, Arthur, Mollusken von Ostspitzbergen 
AnTipa, Gr., Die Lucernariden der Bremer Expedition 

im Jahre 1889. 

MARENZELLER, Emil, Die Polychiiten der Bremer Expedition nach Ostspitz- 

bergen im Jahre 1889. 

KULAGIN, Nicolaus, Mittheilung tiber die Hunderasse Laika (Eskimohunde) in 

Russland, 

KUKENTHAL, Willy, Sotalia téuszii n. sp., cin pflanzenfressender (?} Delphin 
aus Kamerun. 

WEvLTNER, W., Nachtriige zur Fauna von Helgoland, 

Serrz, Adalbert, Biologische Skizzen. 

Greve, C., Keobachtungen an zwei lebenden Anthropoden aus Mitts}-Amerika 

Vi. Band. 4. Heft. Mit 6 iithogr. Tafeln, 1892. Preis 8 Mark. 
Seucer, Arnold, Zur Stammesgeschichte der Papilioniden, 

Daut, Friedr., Die Gattung Copilia (Sapphirinel'a). 
ScuArr, Ernst, Ueber den Schidel von Canis adustus Sund. 
OrTMANN, A., Die Decapoden-Krebse des Strassburger Museums, V. 


1892. Preis 8 Mark. 


nach Ostspitzbergen 


Abtheilung fiir Anatomie. 
Dritter und vierter Band. 1889/91. Preis 108 Mark, 


V. Band, 1. Heft. Mit 11 lithogr. Tafeln u. 7 Abbildungen im Texte. 
1891. Preis 10 Mark. 


SaLensky, W., Beitrige zur Fmbryonalentwickelung der Pyrosomen. 
Riese, Heinrich, Beitrage zur Anatomie des Tylototriton verrucosus. 


1892 Preis 13 Mark, 
Menop alleghaniense und 


V. Bd. 2. Heft. Mit 11 lithogr. Tafeln. 


Winper, Harris H. Die N gegend 
Amphiuma tridactylum. 

Kuinckowsrrém, A. Untersuchungen tiber den Scheitelfleck bei Embryonen 
einiger schwimmvdégel. 

ANDERSsoN, Os ar, Zur Kenntniss des systematischen Nervensystems der 
vrodelen Amphibien, 

Hacker, V, Die Libildung bei Cyclops und Canthocamptus. 

FRENZEL, Johannes, Untersuchungen tiber die mikroskopische Fauna Argen- 
tiniens, 

Maas, Otto, Bau und Entwicklung der Cuninenknospen. 


von 


V. Band, $/4, Heft Mit 18 lithogr Tafeln u. 20 Abbildungen im Texte 
189: Preis 24 Mark. 


Piate, Ludwig, H., Ueber den Bau und die Ver 
Solenecenchen. 

PoLuarD, H B., On the Anatomy and Phylogenetic Position of Polypterus 

Bovert, Th odor, Die Nierencanilchen des Amphioxus Ein Beitrag cur 
Phyl genie des Urogenitalsystems der Wirbelthiere, 

BERNARD, Henry M., An endeavour to show that the trachea of the Arthro- 
poda arose from svtiparous sacs. 

Potuarp, H. B, The Lateral Line System in Siluroids, 

Mater, B. L., Weitrige zur Kenntniss des Hirudineen-Auges. 

WERTAM, Beitriige zur Kenntniss der Sarcesp ridien nebst einem Anhange 
iiber parssitisehe Schiiuche in der Leibeshéhle von Rotatorien. 


der 


Hertwig, Dr. Uscar, 0. 6. Professor 
der Anatomie und Direktor des II. 
Anatomischen Instituts an der Uni- 
versitit Berlin, Die Zelle und die 


Dreyer, Dr. Friedr., Jeua, Ziele und 
Wege biologischer Furschung. 
6 lithogr. Tafeln. 1892. Preis: 5 Mk, 


Verworn, Dr. Max, Privatdocent der 
Physiologie an der Universitat Jena, 
Die Bewegung der lebendigen Sub- 


Mit 


Gewebe. Grundziige der allgemeinen 
Anatomie und Physiologie. Erster 
Theil. Mit 168 Abbildungen im 
Texte. 1892. Preis: 8 Mark. 


von Tavel, Dr. F., Docent der Botanik 
am E:dgen. Polytechnikum in Ziirich. 
Vergleichende Morphologie der Pilze. 
Mit 90 Holzschnitten 


stanz. Eine vergleichend-physiologi- 
sche Untersuchung bei Contractions- 
erscheinungen. Mit 19 Abbildungen 


1892. Preis: 6 M. 1892. Preis: 3 Mark. 


Morphologische Arbeiten. 


Herausgegeben von Dr. Gustay Schwalbe in Strassburg i. E. 


BandlI. 1. Heft. Mit 7 Tafeln. 1891. Preis 8 Mark. 

Prirzyer W., Beitviige zur Kenntniss des menschlichen KExtremititenskelets. 
Erste Abtheilung, J. Einleitung. Allgeme nes. Methoden. Il, Maass- 
verhiltnisse der Handskelets. Maassverhiltnisse des Fussskelets, 

2. left, Mit 9 Tafeln. 1891. Preis 13 Mark. 

SiEVEKING, H,, Beitriige zur Kenntniss des Wachsthums und der Regeneration 
des Knorpels nach Beobachtungen am Kaninchen- und Miusevhr 

Garcta, S, Adeodato, Beitrige zur Kenntniss des Haarwechsels bei mensch- 
lichen Embryonen and Neugeborenen 

Martin, Beitrige zur Kenntoiss der Zahl- und Maassverhiltnisse der 
rothen Blutkérperchen. 

Jaun, Paul, Keitrtge zur Kenntniss der histo'ogischen Vorgiinge bei der 
Wachsthumsbehinderung der Rihrenknochen durch Verletzung des Inter- 
mediarknorpels 

Moser, E., Beitrag zur Kenntniss de: Entwicklung der Knieschleimbeute) 
beim Menschen. 


Scuouu, A., Ueber ritische und einige andere alpine Schidelformen. 
3. Heft. Mit 8 Tafeln, 1891. Preis 11 Mark. 
MEHNERT, Ernst, Gastrulation und Keimblitterbildung der Emys lutaria 
taurica. 
Képren, M.. Beitrige zur vergleichenden Anatomie des Centralnervagsystems 
der Wirbelthiere. Zur Anatomie des Eidechsengehirns. 
4. Heft. Mit 2 Tafeln. 1892. Preis 12 Mark. 
Prirzyer, W., Keitriige zur Kenntniss des menschlichen 
Zweite Abtheilung, 


Band ll 1. Heft, Mit 19 Tafeln. 1892. Preis 16 Mark, 
Ascuorr, zur Entwickl hicht, 


dcr Arterien beim mensch- 
lichen Embryo. 


Moser, Ueber das Ligamentum teres des Hiftgelenks. 
Beitrige zur Kenntniss des menschlichen Extremititenskelete. \.: 
An*hropologische Beziehungen der Hand- und Fussmaasse, 


Printed hy RicharD CLay anp Sons, Limirep. at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Punlisned by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth New Avenue, York.—THurspay, December 15, 1892. 
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Of Nature trusts the mind which 


No. 1208, VoL. 


asa at the General ‘Pest Office. 


\ WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“* To the solid ground 


builds for aye.” 


_ [PRICE SIXPENCE, 


are 


THE NEW PATENT WATKIN ANEROID BAROMETER. 


Prices FROM Amongst many unsolicited ‘Testimonials the 


£5 to £ following has been received by the maker:— 
ALSO MADE 
Warcu Size. EDINBURGH, May 3r1, 1889. 


Dear have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your new ‘ Watkin”’ 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
N During my stay at the Ob- 
,ervatory the Aneroid was 
requently tested by taking 
t down 2000 feet and then 
¥ Omparing it with the stan- 
lard on my return. The 
cesults obtained speak vol- 

umes for the high-class 
workmanshipand great ac- 
curacy you attained 
in the manufacture of this 


instrument. 
(Signed) ok C. Mossman, 
R.M.S., Observer, 
To be obtained of all innit and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


R. & J. BECK, 68 CORNHILL, LONDON, E.C. 


~BROWNINGS 


New 8-Wick Lantern. 


Japanned Tin Body; 4-inch Compound 
Condensers; Double Achromatic Front 
Lenses, with Rack Adjustment; and power- 
ful Three-wick Lamp, in Strong Wood Case, 


complete, price £1] 12s. 6d. 
Or with Four-wick Lamp, £1 16s. 6d. 


This is an admirable Lantern for making Photo- 
graphic Enlargements. 


Illustrated Catalogue of Lanterns, price 6d. 


JOHN BROWNING, 
Optical & Physical Instrument Maker, 
63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 


OPERA, RACE, & FIELD GLASSES» 


OF EVERY DESCRIPTION. 


USEFUL AND 
ORNAMENTAL. 


saquvMdn 
aNV VANIND ANO 


Barometers, Telescopes, 


Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


Opticians AND Scientific INSTRUMENT To QugEnN, 
HOLBORN VIADUCT, E.c. 
Branches CORNHILL 122 REGENT STREET. 
phers at the CRYSTAL PALACE 
N. & Z.’s Large | Titestrated Catalogue, 1200 Engravings. "Price ss. 6d. 
Telephone No. 6583. Teleg Address: Negretti, Lomdon. 
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PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
Princirac—G. W. pe TUNZELMANN, B.Sc,, M.1.E.E. 


Telegrams—“ Tunzelmann, London.” 
Pusuic Service AND Universiry DeparTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING DerarrMeNnT.—The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science. and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chewical Laboratories are fae up in the 
most complete manner for both Elementary and Advanced 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus 


ST. 


THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 te £60 
respectively. open to First-year Students on entrance in OCTOE 

Special Classes in CHEMISI&Y and PHYSICS, BOT: ANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
ears : +f SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 

OLLEGE. 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal f.r Surgery are awarded 
annually. ‘lhe Solly Medal and Prize. biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Georce Renvve. 

G. H. MAKINS, Dean. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE, 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESSOR of PHYSIOLOGY. The Stipend in 
each case will be £350 per Annum. 

Applications, together with Printed Copies of Testimonials, must be sent 
in on or before FEBRUARY 10, 1893. 

For further Particulars apply to 

IVOR JAMES, Registrar. 


University College, Cardiff, December 13, 1892. 


UNIVERSITY OF GLASGOW. 


MEDICAL EXAMINERSHIP. 


The Office of ASSISTANT EXAMINER in ZOOLOGY has become 
Vacant. ‘The Salary is £30 per Annum, and the Appointment is from 
January 1, 1893, for the remainder of the late holder’s term of office, which 
expires April 1, 1895 

Candidatés must lodge 20 Printed Copies of ae one and Testi- 
momials with the Secretary to the Court, Mr. ALAN E CLAPP&RTON, 
9 West Regent Street, Glasgow, on or before J AN UARY 1 next. 


SCHOLAS TIC.—An Additional Master is 
wanted in JANUARY in an important’ Nurthern School. Work: ‘To 
teach Theoretical Inorganic and also Practical Inorganic Chemistry. 
Fixec sa ary £150, Non-resident, which can be increased by taking 


additinal teac hing in the Technical Classes.—Apply, in the first instance, 
to Askin, Gabbiras and THRING, 36-Sac k ville Street, London, W. 
TO SCIENTIFIC GEN TLEMEN.— 


WANTED, a PARTNER (Sleeping or otherwise) in an exceptionally 
Promi-ing Undertaking of a Scientific Nature. Only £300 required at 
the outset. The work will be deeply intere~ -ting.-to. an active partner.— 
Apply for further Nature Office. 


A CURATOR for the MUSEUM of the 
PHILOSOPHICAL and LITERARY will be 
Wanted next FEBRUARY. Stipend £125. Particulars may be 
obtained from the SECRETARY. 


HANOVER SQUARE. —Two Sets of Rooms 
(with Use of Meeting Room). adapte f +r Scientific Societies to be Let. 
—Apply to J. Barrow, 3 Hanover Square, W. 


To Collectors and Buyers of Precious and. 


Fancy Stones.— R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Strect, Suho, W., has a very large assortment of Speci- 
amen Stones, cut and uncut. Inspection invited. 


ASSISTANT LECTURER AND DEMON. 
STRATOR IN BIOLOGY. 


The Technical Instruction Committee of the Essex County Council, de- 
sire, at once, the services of a Qualified Teacher to assist and work under th 
direction of the Staff Teacher of Bivlogy (Mr. D. Houston). The teacher's 
whole time will be required. Salary 4130 per annum and railway expenses. 

Apply, giving qualifications, experience, and testimonials (copies), to W. 
EC” Science Organizer to the Committee, 35 New Broad Street, London, 


ALBERT EDWARD JAMRACH 
‘ (Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios, 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assoriment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Super Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine p lished examples of Labradurite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks,and Stratigraphical Series of Fossils 
Post Free. 

ROCK SECTIONS for the MICROSC -PEfrom rs. 6d. each, Post Free 
CaTALoGuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS O. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Late 277 STRANI. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate: 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LaTEsST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
hlogite, Roscorlite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
erminated Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati Japan. 


_ NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING 
FROM QhORADO, AUSTRALIA, NEW ZEALAND, BRAZIL. 
HUNGARY, SCOTLAND, WALES, CORNWALL, ¥ 
Now Reduced to 1s. 6d. each. All one Price. 


SPECIAL SETS FOR PHYSIOGRAPHY. 


Als@ Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


' NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
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BREAKFAST—SUPPER. 
S Mathematical Instrument Manufac urer to H.M. Council of 
77 India, Science and Art Department, Admiralty, 
-~- Mathemati Drawi as i Inst uments 
dor, CRATEFUL—COMFORTING. every descriptca. 
— Of the Highest Quality and Finish. at the most Moderate Prices. P| 
Illustrated Price List Post Free. ae 
H W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only A 
MeEpat in the International Inventions Exhibition 1885 for Mathe- 
BOILING WATER OR MILK. matical Work. Silver Medal, Architects’ Exhibition, 1836. 
R T Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.c. 
IMENS F HE 
LIVING SPECIMENS FO BEST RAPER’S INK (DICHROIC) 
MICROSCOPE. 
Volvox_globator, Spongilla fluviatilis, Conochilus volvox, Melicerta BLACK When this Ink is used writing 
es. ringens, Lophopus crystallinus, and other beautiful Specimens of Pond becomes a pleasure. 
Lite at present Amoeba, Vorticella, Sp:rogyra, and other types (Animal 
and Vegetable) for Students. Specimen Tube, with Drawing and Description, IN K 
One Shilling, Post Free. May be had from all Stationers. Pr 
ts T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. KNOWN In Jars, 6d., is., & 2s. each. 
b Fe s Can be obtained in London, th h Messrs. Barciay & Sons, Farringdon ‘ 
THE ZOOLOGIST. Street; W. Epwarps. Old : Neworry & 
of A MONTHLY MAGAZINE OF NATURAL HISTORY. 
tho. Third Series. Edited by J. E. F.L.S., F.Z.S., Member of the BEWLEY & DRAPER (Limited), Dublin. 
t of British Ornithologists’ Union, c. ntains— 
Original Articles by well-known naturalists in every branch of zoology ; q He 
its of anunals ; ival and « leps ture of ratory birds; « “nce oO} \ 
| rare marne fish; local aquariz iy B ritish reptiles: British land and fresh REMEDY 
to history books, Oceast hal transitions trom foreign zoological | ULOBRS. If effectually rabbed on the Neck and Chest, it cures 
. journals of import of and egal articles in variour branches of Zo lozy. | gORE THROATS, BRONCHITIS, COUGHS and COLDS; and for ‘- 
ssid SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. GOUT, RHEUMATISM, and al! Skin Diseases it isunequalled. 
: HARVEY & PEAK 
Ke. 
By Appointment to the Royal Institution of Great Britain. 
q 56 CHARING G CROSS ROAD, LONDON, W.C. ; a 
IN ELECTRICITY AND MAGNETISM, SOUND on 
LIGHT, AND HEAT. me 
ALL APPARATUS TESTED FOR EFFICIENCY. 
WC. COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES. tis 
ous Catalogue of 340 Illustrations by post, 6d. 
SCIENTIFIC WORTHIBES. 
bly The following is a list of the Portraits that have appeared in the above Series:— 
rae MICHAEL FARADAY. SIR GEORGE B. AIRY. 
a THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 
CHARLES DARWIN, JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 
GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL. 
~ SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 
5 SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 
i SIR WYVILLE THOMSON. ARTHUR CAYLEY. 
ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 
ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. ie 
LORD KELVIN. JAMES JOSEPH SYLVESTER. “ci 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER, LOUIS PASTEUR. % 


WILLIAM HARVEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price. 
ss. each; or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 290 BEDFORD STREET, STRAND. 
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Fourth Edition, pp. 300, 5s. 


PROTOPLASM: Physical Life and Law. 
By LIONEL BEALE, F.R.S. 


Facts and Arguments against Mechanical Views of Life as accepted 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others. 


HARRISON & SONS, so Pall Mall. 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double and [riple, as made for the Royal [nstitution of Great Britain, 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.”’ 

The Author of ‘‘ The Book ofthe Lantern’’ says :—‘*The most complete 
and perfect projection apparatus ever devised.”’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight. 


Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany, Roots, Grasses, Manures, Live Stock, &c. 


Tllustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 


~ SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 
atalogue, 144 pages, 


NEWTON & CO., 


Manufacturing Opticians te the Queen and the Government, 
By Spectat AprpoINTMENT 
Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET 


Newcastle-on-Tyne. 
PARTNERS— 
N. H. MARTIN, C, E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
{Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Spectatist, Brewster House, Mortimer Rosd 
Kingsland, N. : 


THE VOLCANOES OF JAPAN 


PART I. FUJISAN. 


By JOHN MILNE and W. K. BURTON. 
COLLOTYPES by K. OGAWA. 


Oblong Folio. 


Part I. now ready, price 21s. net. 


London : 
SAMPSON LOW, MARSTON, & CO., Ltp. 


VERLAG von GUSTAV FISCHER w JENA. 


Soeben erschien : 


EDUARD STRASBURGER, 


o. 6. Professor der Botanik an der Universitat Bonn. 


HISTOLOGISCHE BEITRAGE, Heft IV. 


Inhalt: I. UBER DAS VERHALTEN DES POLLENS UND DI: 
BEFRUCHTUNGSVORGANGE BEI DEN GYMNOSPERMEN. 


Il. SCHWARMSPOREN, GAMETEN, PFLANZLICHE SPERM 
TOZOIDEN UND DAS WESEN DER BEFRUCHTUNG. 


Mit 3 lithographischen Tafeln. Preis 7 Mark. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ACTA ERUDITORUM ;; from its commencement in 1684 to 
1734, and Supplementa 1692-1734. in 32 Vols) NOVA ACTA ERU- 
DIlRUM, 1735 to 1763, and Supplementa 1735-1742. Indices, 
6 Vols., 1693-1743 in 3 Vols. 

In all 5 Volumes, Small gto, Calf Gilt ; some Volumes Stained, and Six 
Volumes badly injured by damp. £5 5s. 

Sets of this important Work very seldom occur for Sale. It contains the 
Papers of the most Eminent Scientific Men of the Day, including John, 
a, and Waniel Bernouilli, Leibnitz, Euler, Hevelius, Huyghens, De la 

ire, Descartes, Cassin, and many others, and includes many important 
papers of English Scientific Men. 

ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
mentariis. Ex recensione Jos Torelli, cum nova versione Latina. 
Accedunt Lectiones variantes ex codd. Medices et Parisiensibus. Fine 
tall Copy Folio, Calf Gilt, 1792. 18s. 

ASTRONOMICAL REGISTER, Vols. 1 to 24 (1863 to 
1886), in Numbers, £5 ros. 

A complete Set of this important Work, wanting 4 Numbers of Volume 
One. 


FOR SALE: FINE COPIES. 


TURNER (w.). THE HERBAL OF WILLIAM TURNER, lately Over- 
sene, Corrected, and Enlarged with the Thirde Parte ; also a Booke of 
the Bath. A most Excellent and Perfecte Homish Apothecarye, 15'°5- 
1561. Perfect Copy, several hundred Engravings of Plants, folio, New 
Panelled Calf, Gilt Leaves, £30. 

Wilson (0. THE OF THE BRITISH LEPIDOPTERA 
AND THEIR FOOD-PLANTS, with Life-sized Figures, drawn and 
Coloured from Nature. 367 pp. and 4o Plates, Coloured Figures of 
415 Species, with the Plants on which they feed, and 73 Coloured 
Figures of Varieties. Imperial 8vo, Half Morocco, 1880, £5. 

ERRICH-SCHAEFFER (C. A. W.). SYSTEMATISCHE BEARBEITUNG 

DER SCHMEUTERLINGE VON EUROPA. 636 Plates, Original 
Colouring, and 36 Plain Plates. 6 Vols. Text, and 5 Vols. Plates, 1 
Vols. 4to, New Half Calf, 1843-56, £45. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 


BOOKS AND PAPERS BY THE LATE 
Prof. Sir RICHARD OWEN, F.R.S. 
Lists on Application. 


DULAU & CO., 37 Soho Square, London. 
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DIARY OF SOCIETIES. 


LonpDon, 
TUESDAY, DECEMBER 27. 
Rovat INSTITUTION, at 3.—Astronomy: Sir Robert S. Ball, F.R.S. 
WEDNESDAY, DecemBeER 28. 

Lonpon InsTiTuTION, at 4.—Christmas Course for Juveniles—Combus- 
tion: Slow, Rapid, and Explosive (Illustrated by Experiments) : Prof. 
Vivian Lewis. 

THURSDAY, DECEMBER 29. 
RovaL INSTITUTION, at 3.—Astronomy: Sir Robert S. Ball, F.R.S. 
FRIDAY, DeceMBER 30. 


Lonpon_ Institution, at 4.—Christmas Course for Juveniles—Combus- 
tion: Slow, Rapid, and Explosive (Illustrated by Experiments): Prof. 
Vivian Lewis. 

SATURDAY, DECEMBER 31. 


Rova INSTITUTION, at 3.—Astronomy : Sir Robert S. Ball, F.R.S 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 


WATER SHELLS formed by the 


late Mr. ARTHUR MORELET, 


probably the largest Collection ever | 
formed by an Amateur, comprising | 


nearly 10,000 SPECIES. 


Mirra Futront, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


WIMSHURST 


MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass _ Cases. Batteries, pivaake and medical, 
Tel pocket, lecture-table 
School aecueies of every de- 


Gal 
and 
scription. 

LarcE CaTALocugE, Fifth Edition, Royal 8vo, 
144 pp-, 700 Illustrations, Post free, 7¢. 


KING, MENDHAM, & Co., 


Western Electrical Works, Bristo] 


London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) 1876. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO ‘NATURE.” 
ga & 


Half-yearly 
Quarterly 
To ALL PLACES ABROAD :— 
Yearly. 
Half-yearly 
Quarterly 


CHARGES FOR ADVE RTISEME 
Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


TS. 


ane 


Messrs. MACMILLAN & CO.’S 


ILLUSTRATED BOOKS. 
MAN IN ART, By G. 


HAMERTON. Illustrated by Etchings and Photogravures 
from Sketches by Sir F. Leighton, Alma Tadema, Watts, 
Dicksee, G. Leslie, Murillo, Ghirlandajo, Ary Scheffer, 
Botticelli, Pisano, Della Robbia, Tassaert, Fra Angelico, 
Albert Diirer, Rembrandt. Etched or Photogravured by 
NorMAN Hirst, M. MANESSE, FLAMENG, AMAND 
DURAND, GUILLAUME, PIERRE GUSMAN. £3 135. 6d. net. 


DAYS WITH SIR ROGER DE 
COVERLEY. Reprinted from the Sfectator. With Ilus- 
trations by HUGH THomson. New Edition. Crown 8vo, 
elegant, 6s. Also with uncut edges, paper label, 6s. 


CRANFORD. By Mrs. Gaske.i. With 
Preface by ANNE THACKERAY RITCHIE, and 100 IIlustra- 
tions by HuGH THOMSON. Crown 8vo, 6s. Also with 
uncut edges, paper label, 6s. 


THE VICAR. OF WAKEFIELD. 
By OLIVER GOLDSMITH. A New Edition. With 
182 Illustrations by HUGH THOMSON, and a Preface by 
AUSTIN Dosson. Second Edition. Crown 6s. 
Also with uncut edges, paper labei, 6s. 


OLD CHRISTMAS. From the Sketch- 


Book of WASHINGTON IRVING. Illustrated by 
R. CALDEcoTr. Third Edition. Crown 8vo, 6s. Also 
with uncut edges, paper label, crown 8vo, 6 


BRACEBRIDGE HALL. From the 
Sketch-Book of WASHINGTON IRVING. Hlustrated 
by R. Catpecott. Third Edition. Crown 8vo, 6s. 
Also with uncut edges, paper label, crown 8vo, 6:. 


HOUSEHOLD STORIES. From the 
Collection of the Bros. GRIMM. Translated from the 
German by Lucy CRANE, and done into pictures by WALTER 
CRANE. Crown 8vo, 6s. Also with uncut edges, paper 
label, 6s. 


SKETCHING RAMBLES IN HOL- 
LAND. By GEORGE H. BOUGHTON, A.R.A. With 
Illustrations by the Author and EDWIN A. ABBEY. Fcap, 
4to, 21s. 


COACHING DAYS and COACHING 
WAYS. By W. OUTRAM TRISTRAM. With Illus- 
trations by HERBERT RAILTON and HUGH THOMSON. 4to, 
2is. 


OLD CHRISTMAS AND BRACE- 
BRIDGE HALL. By WASHINGTON IRVING. IIlus- 
trated by R. CALDEcoTr. New Edition. Royal 8vo, 21s. 


THE FORMAL GARDEN IN 


ENGLAND. By REGINALD BLOMFIELD and F, 
INIGO THOMAS. With Illustrations. Second Edition. 
Extra crown 8vo, 7s. 6d. net. 


THE OREGON TRAIL. By Francis 
PARKMAN. _Iilustrated by FREDERIC REMINGTON, 
Medium 8vo, 21s. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.'S NEW BOOKS. 


NEW VOLUME OF SERMONS BY THE LATE 
DEAN CHURCH. 


| 


CATHEDRAL AND UNIVERSITY SER- | 


MONS. By the late Rev. R. W. CHURCH, D.C.L., | 


Dean of St. Paul’s. Crown 8vo, Cloth, 6s. 


NEW BOOK BY THE BISHOP OF DURHAM. 
THE GOSPEL OF LIFE. 


| 


Thoughts Intro- 


BY THE HEAD MASTER OF HAILEYBURY. 


MOTHERS AND SONS;; or, Problems in 
the Home Training of Boys. By Rev. the Hen, FE, 
LYTTELTON, M.A., Head Master of Haileybury 
College. Crown 8vo, Cloth, 3s. 6d. 


NEW VOLUME OF THE GOLDEN TREASURY 
SERIEs. 


ductory to the Study of Christian Doctrine. By BROOKE | THE ART OF WORLDLY WISDOM. By 


FOSS WESTCOTT, D.D., 


Bishop of Durham. Crown 
8vo, Cloth, 6s. 


NEW BOOK BY MONTAGU WILLIAMS, Q.C. 

ROUND LONDON, DOWN 
UP WEST. By MONTAGU WILLIAMS, 9.C.  8vo, 
155. 


NEW AND CHEAPER EDITION OF MR. CHARLES | 


BOOTH’S WELL-KNOWN WORK. 

LIFE AND LABOUR OF THE PEOPLE 
IN LONDON. Edited by CHARIES BOOTH. 
Vol. I. EAST CENTRAL AND SOUTH LONDON. 
Vol. Il. STREETS AND POPULATION CLASSI- 
FIED, Crown 8vo, Cloth, 3s. 6¢. each. Book of Maps 
Crown 8vo, 5s. 

*" The remaining Volumes—Vol. IIT. Blocks of Buildings, 

Schools, and Immigration ; Vol. 1V. East London Industries— 

wiil follow at monthly intervals, uniform in size and price. 


NEW BOOK BY THE HON. REGINALD BRETT. 


FOOTPRINTS OF STATESMEN DURING 
THE EIGHTEENTH CENTURY IN ENGLAND. 
By the Hon. REGINALD B. BRETT. Crown 8vo, 6s. 


NEW AND CHEAPER EDITION. 


LETTERS OF JAMES SMETHAM. With 
an Introductory Memoir. Edited by SARAH SME- 
THAM and WILLIAM: DAVIS. With a Portrait. 
Second and Cheaper Edition. Globe 8vo, 5s. 


ATHEN AU M.—“** These letters are the finest sort of record 
of the man, a noble, an inspiring record, and they are, as letters, 
perhaps among the best ever written.” 


NEW AND CHEAPER EDITION.}; 


RECORDS OF TENNYSON, RUSKIN, 
AND BROWNING. By ANNE RITCHIE. Now 
Ready. Revised and Cheaper Edition, Globe 8vo, 
Cloth, 5s. 


| 


| 
| 


| 


| 
EAST AND} CANTILLON, 


BALTHASAR GRACIAN., Translated from the Spanish 
by JoserH Jacons. With Vignette. 18mo, Cloth, 2s. 67 
net. 


REPRINTED FROM THE FRENCH. 
ESSAI SUR LE COM- 


MER > Reprinted for .Harvard University. 12mo, 
Cloth, 7s. net. 


A NEW TRANSLATION OF “THE PURGATORY.” 
THE PURGATORY OF DANTE ALI- 


GHIERI. An Experiment in Literal Verse Translation. 
By CHARLES LANCE!.OT SHADWELL, M.A., 
B.C.L. Wh an Introduction by WALrER PATER, M.A. 
Extra Crown 8vo, parchment, 10s. net. 


TIMES.—‘‘ A very skilful and scholarly translation. . . . 


>t a rendering which is always scholarly in execution and dignified 


in tone, often extraordinarily felicitous, and withal scrupulously 
faithful.” 


UNIFORM WITH PROFESSOR NORTON’S TRANS- 
LATION OF “ THE DIVINE COMEDY.” 


THE NEW LIFE OF DANTE ALI- 


GHIEKI. Translated by CHARLES ELIor Norton. 


Crown 8vo, Cloth, 5s. 


NEW BOOK BY JAMES RUSSELL LOWELL. 


THE OLD ENGLISH DRAMATISTS. By 
JAMES RUSSELL LOWELL. Crown 8vo, Cloth, 5). 


VOLUMES OF MACMILLAN’S THREE-AND- 
SIXPENNY SERIES. 


AN OLD WOMAN’S OUTLOOK 
HAMPSHIRE VILLAGE. By CHARLOTTE 
YONGE, Crown 8vo, 35. 


NEW 


IN A 
M. 


KHALED. 
35. 6d. 
DAIt.Y TELEGRAPH.—“ The story is worked out with 
great subtlety and cunsiderable literary finish ; the last scene of 
all isan admirable example of Mr. Crawiord’s graphic art.” 
ANTI-J ACOBIN.—‘“‘ Mr. Crawford has written some stories 
more powerful, but none more attractive than this.” 


By F. MARION CRAWFORD. 


MACMILLAN AND CO,, LONDON. 
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MESSRS, MACMILLAN AND €0.’S NEW BOOKS, 


NEW BOOK BY PROF. OLIVER LODGE, 


Now Ready, Extra Crown 8vo, Cloth, 7s. 6¢ 


PIONEERS or SCIENCE. 


By OLIVER LODGE, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. 


With Portraits and other Illustrations. 


This book takes its origin in a course of lectures arranged for me in the year 1887 by three of my 
colleagues, one of whom gave the course its name. 

The lectures having been found interesting, it was natural to write them out in full and publish. 

If I may speak of their merit, I should say it consists in the simple statements and explanations of scientific 
facts and laws. The biographical details are compiled from all readily available sources ; there is no novelty 
or originality about them, though it ts hoped there may be some vividness. I have simply tried to present a 
living figure of the man, and to trace his influence on the progress of thought.—FROM THE PREFACE. 

NEW BOOK RY SIR JOHN LUBBOCK, 
Second Edition, Crown 8vo, 6s. 
THE BEAUTIES OF NATURE; and the Wonders of the World we Live in. 
By the Right Hon. Sir JOHN LUBBOCK, Bart., M. P., F.R.S., D.C.L., LL.D. With Illustrations, 
THE TIMES :—** Contains delightful gossip about the fairyland of ‘the animal and plant world—the mountains, the sea, the 
air, and the stars.” 


COMPLETION OF PROF. MICHAEL FOSTER’S “ PHYSIOLOGY.” 
Now Ready, 8vo, Cloth, 7s. 6a. 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘*‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the Unive sity of Cambridge ; Fellow of Caius College. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. The references given, though extenstve, are not intended to be exhaustive. An effort has been made to make 

he references to recent works as complete as possible, other references are lo papers, wich them elves give full references, and will there - 
fore serve as a guide to literature of the subject ; and some have been inserted in order to inform “the student of the dates at which 


important results were first described.” —From the Preface. 


Now Ready, 2 Vols. 8vo, 30s. net. 
ELECTRICAL PAPERS. By Otiver HeEavisibe. 


NEW WORK BY MR. R. B. HAYWARD, 
. Now Ready, Crown 8vo, Cloth, 8s, 6a. 
THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. 
By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Masier in Harrow School, formerly Fellow of 
St. John’s College, Cambridge. Crown 8vo, Cloth. 
NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s, net. 
MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 
and the Transmission of Power. Edited by PARK BE N] AMIN, LL.B., Ph. D., Editor of ‘* Appleton’s Cyclo of Applied 
Mechanics” Edition of 1880, Me nber of the American Society ‘of. Mechanical ’Engineers, of the American Institute of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 


THE FIRST VOLUME OF ‘*NATURE’S STORY BOOKS,” 
Now Ready, Crown 8vo, Cloth, 6s. 


SUNSHINE. By Amy Jounson, LL.A., formerly Head Mistress of the Royal 


Academy, Inverness. 
* * The first of a series of books intended to present some leading scientific principles in such a formas to arouse the interest of 


children. As far as possible Miss Fohnson has drawn her illustrations Srom common things, and has devised her experiments to sutt 
the simplest apparatus. 

SCHOOLMASTER :—“‘ The writer of this book must indeed be a capital teacher, and her lessons should be studied by all who 
wish to acquire the art of teaching. The book dealing with the phenomena, usually included under the head of ‘ Light,’ is quite a 
storehouse of novel and interesting experiments, and is a ‘boon and a blessing.’ The experiments can nearly all be carried out by 
children, are fully described, do not involve the purchase of expensive material, and are in all cases made subservient to the author's 
purpose, which is to enable her youthful pupils toobtain sound knowledge by appealing to nature herself in as pleasant and as 
thorough a way as possible. Wecan heartily congratulate her upon the success her efforts have met with, and can assure our 


readers that they will certainly find her lessuns bright as sunshine.” 
MACMILLAN AND CO., LONDON. 
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INTERESTING SPECIALITIES. 
MICROSCOPIC OBJECTS. SUITABLE FOR CHRISTMAS PRESENTS, dc. 


£ s. d. | BDUCATIONAL TELESCOPE, with 3-inch Object-glass, £ s. 


Group of Eggs of various Butterflies and ate. Very mounted on pillar and claw table stand, with universal movements. 
beautiful. ss. 6¢. Extra Large Groups «- O10 6 | Fitted with two Eyepieces (1 astronomical and x terrestrial). The 
Dodder on Clover. Transverse Section of Host. “Longi- whole of first-rate quality, £5 ros. ; or, fitted in Pine Case, complete 6 5 
tudinal Section of Dodder ... . «. eve ° 1 © | POCKET BINOCULAR GLASS, size 2} x 4) X rin. Has 12 
Larva of Firefly, showing Illuminating Organs “ eos 8 Lenses, giving most brilliant definition. Covered in either Crocodile, 
Echinococcus from Brain of aenurus us cercbralis) 


Lizard, or Russia, with Sunshades. Eq’ efficient either 


| or Theatre use. In Case complete ... 210 « 
ve € 
Very pretty group of about 100 > Sponge Spicules from St | MEAGNETIC COMPASS, In bronzed aeete Saseee — with pin 
Peter, Hungary ‘sas oh eee oe to lift needle off centre when not in use. As supphed by WATSON & 
Lung of Sheffield Saw- “grinder | Sons to H.M. Government for Army use. Strong and reliable O 7 
Section through Edible Mushroom ... o 1.0 | TRAVELLER’S SET. Consisting of best Watch Aneroid, with 
Type-slide of 50 Foraminifera, mounted | ‘opaque, with Singer’s pearl Dial Compass to match, and ivory Scale naaieaaanprn 
the name photographed under each specie... 2 fitted in snap Morocco Case. Complete ..- ove oe 410 © 


Classified List, pe Se a Stock of 40,000 Highest-class Microscopic Objects. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application to 


~ OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
W. WATSON & SONS, °*7o3 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
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COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


“OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent QGuick-Acting Rack Adjustment, 


IS Apparatus comprises superior Mahogany Body Lantern and Long 
Bellows Camera. adjusted by Rack and Pinion. The Lantern is 
fitted with with three wicks, giving brilliant 


ACH Lantern is efficient for exhibitions. H 
The Lens gives crisp definition, being a T 
superior Achromatic Photographic Combi- 


nation, with Rack and Pinion. Compound _ j}jumination. 
of 4-in. diameter, 3-wick Refulgent If with Russian Iron instead 

xt Student’s Lantern to sin., no front lens... sin., no lens gal 
strating tank), with Brass Sliding sin., With superior portrait ‘lens. 127/ sin., and lens... 102/6 
i Tube ... 2 0 o ee 6in., no lens 87/6 

i Russian Iron Body, Brass Sliding Tube... 2 5  6in., with superior portrait lens 6in., 

(Perforated), Brass Tube 210 7in.,no frontlens _ ... 7in., no lens 
Mahogany Outside Body 7in., with superior portrait lens 6173/6 zin.,and lens... 137/9 

2-Panelled Door, “Brass Stages, and 8in., ” —256/ 8in.,nolens 160/ 

” Sliding Tube 4200 gin., ” gin.. ~ 

” 10in.. roin. 285 
Optimus Bi-Unial ‘Lantern, brass fittings, : $80/ po 


PERKEN, SON, & RAYMNT, LONDON. 


Printed by Richarp Cay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published b 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth New Avenue, e. York, —Tuurspav, December 22, 3892. a 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWoRTH. 


No. 1209, 59, VOL. 47) THURSDAY, DECEMBER 29, 1892. _{huece SIXPENCE. 


Resimenel | as a Newspaper at the General Post Office.] won Rights a are Reserved 


NEWTON & CO’S “NALDER BROS. & CO. 


NEW CATALOGUE OF 16 RED LION STREET, 


LA N T E an N S CLERKENWELL, LONDON, E.C. 
AND SLIDES, 


JUST PUBLISHED, POST FREE Our NEw CaTALoGu E 

Contains NEW SETS OF LANTERN SLIDES on 

HISTOLOGY. (Photo-micrographs.) 

ASTRONOMY. Knowledge” Series.) 

AGRICULTURAL B /TANY. (Photo-micrographs.) ELECTRICAL TESTING 

LIFE.HIS'ORY OF WHEAT. (Pnoto-micrographs. ) 

INJURIOUS INSECTS. (By Miss OrMER«D.) 

BeES AND BEE CULTURE. (By I. W. Cowan, Esq.) AND 

TRIP ROUND THE WORLD. (By Howarp FAR Mek, Esq.) 

LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 


SCIENTIFIC LANTERNS, IS NOW READY. 


PROJECTING MICROSCOPES, 
PROJECTIN' POLARISCOPES, 
&e. 


NEWTON & CO., 


Forwarded on Application. 


(RY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION) WAL DER BROS. Co. 
3 FLEET STREET, LONDON. 
NOW READY.—Is., Post Free. NEGRETTI AND ZAMBRA'S 


NEW YEAR’S PRESENTS. 


CRIFFIN’S ILLUSTRATED CATALOGUE OPERA, RACE, & FIELD GLASSES. 


OF EVERY DESCRIPTION. 


OF 


USEFUL AND 
ORNAMENTAL. 


squvmdn 
GNV VANIND ANO 


= Barometers, Telescopes, 
S APPARATUS. Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to e parts of the World 


Royal 8vo, 444 Pages, with over 400 Illustrations. 4s. Post Free. | NEGRETTI & ZAMBRA, 


PTICIANS AND ScientiFic INSTRUMENT TO rue QUEEN 


} HOLBORN VIADUCT, 
D. | Branches —45 CORNHILL, 122 REGEN 1 “ST REET. 
JOHN J. GRIFFIN & SONS, at the CRYSTAI PALACE. 
s Large I'lustrated Catalogue, 1200 Engra P 6. 
22 GARRICK STREET, LONDON, W.C. Telephone No. 6583. Telegraphic ‘adios: 
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UNIVERSITY COLLEGE, BRISTOL. 


The SECOND TERM will begin on JANUARY 24. The College 
supplies for Persons of either Sex, above the ordinary School Age, 
the means of continuing their Studies in SCIENCE "LANGUAGES, 
HISTORY, LITERATURE, and 1 HEORY of M!I'SIC. The CHEMI- 
CAL, PHY SICAL, EL ECTRICAL, ENGINEERING, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open Daily. The Engineering 
Department includes Civil, Mechanical, Electrical, and Mining Engineer- 
ing, Surveying and Architectural Work ; and special arrangements for 
practical work have been made with various Engineers in and near Bristol. 
Several SCHOLARSHIPS are tenable at the College. 


ENGINEERING EDUCATION. 
Professor —J. RYAN, M.A., LL.M. (Camb.), D.Sc. (Lond.). 
University of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships Eugineering Works Scholarships, and special arrangements 
for entrance into prvfessional life. 
CALENDAR, containing full information, price rs. (by post, rs. 3¢.). 
Applicati ns for Vacancies should be made as early as possible to the 
SecreTAaky, from whom Prospectus and particulars uf residence ia Clifton 


may be ubtained. 
JAMES RAFTER, Secretary. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
W. pe TUNZELMANN, B.Sc,, M.I.E.E. 


Telegrams—“ Tunzelmann, London.” 


Pusiic Service AND University DeparTMENT. —For students preparing 
for the various branches of the Public Service or for Scholarships at, or | 
entrance into, the Universities and Hospitals. | 

ENGINEERING Department —The Complete Courses qualify Students 
for entry int.» Cowper's Hill, the Central Institutiun, the Royal College of 
Science. and into Uingineering Works 

Specia! Courses in Klectrical Engineering. 

The extensive Physical and Che uical Laboratories are fitted up in the 
most c»mplete manner for both Elementary and Advanced Work. 

The College 1s supplied with very complete Geological Collections for | 
practical instruction. | 

Students are regularly sent to the College by Leading Engineers and 
Scientific bemeeneneten whose Names are given in the Prospectus. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and £60 
respectively. pen to First-year Students on entrance in OC LOBER. 
Special Classes in CHEMISI«Y¥ and PHYSICS, BOTANY and | 
ZOOLOGY, are held through: ut the Year, and may be joined at any time. 
Free Scholarships are given to distinguished Pupils of Me RCHANT 
SCHOOL, the OF LONDON SCHOOL, and EPSOM 
OLLEGE. | 
Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal fur Medicine, and the Ches-lden Medal f.r Surgery are awarded | 
annually. ‘lhe Solly Medal and Prize hennially, for Surg cal Reports. 
Proxpectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. GeorGe 
G. H. MAKINS. Dean. 


VICTORIA UNIVERSITY, | 
| 


THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Nineteenth Session in the Department of | 
Science, Techn logy, and Arts begins TUeSDAY, JANUARY 10. 
‘The Classes prepare fr University Degrees in Arts, Science, and Medicine, | 
as well as for various Professions. | 

Pe svectuses of Day and Evening Classes may be had (post free) from the | 
SECRETARY 

The Hail of Residence in connection with the College is now open. 


ASSISTANT LECTURER AND DEMON. 
STRATOR IN BIOLOGY. 


The Technical Instruction Committee of the Essex County Council, de- 
sire, at once the services of a Qualified Teacher to assist and work under the 


direction of the Staff leacher of Bi logy (Mr. D. Houston). ‘Uhe tea her's 
whole time will be required. Sa arv 4130 per annuin and railway expenses. 
Apply, giving qua'tfications, experience, and testimunials (c pie), t» W. 


Coe, Science ‘Organizer to the Committee, 35 New Broad street, London, 


SCHOLASTIC.—An Additional Master is 
wanted in JANUARY in an imp srtant Northern School. Work: To 
teach Theoretical In rganic and also Practical In rganic Chemistry. 
Fixed Salary. £150, N n-resident, which can be increased by taking 
additional teaching in the Technical Classes. —Apply, in the first instance, 
to Askin, Gausitas and THRING, 36 Sackville Street, London, W. 


EVENING LECTURES TO WORKING MEN. 
ROYAL COLLEGE OF SCIENCE, 
LONDON. 


The Second Course, consisting of Six Lectures on ‘Ore and Stone 
Mining,” by Prof. C. LE NEVE FOSTER, D.Sc., F.R.S., will be de- 
livered at the Museum of Practical Geo ogy, in Jer »yn Street. S.W. «, Com- 
mencing at 8 o'clock on MON. AY EVENING, JANUARY 9, 1893. 

‘tickets may be ob ained by working Men only on application to the 
ay on Monday Evening, January 2, from 6 to 10 o'clock. 

Fee for the C urse. 6¢. tach applicant is requested to bring his name, 
address, and occupation written ou a slp of paper, fur which the ‘lic! et 
will be exchanged, 


B \CTERIOLOGY. 
KING'S COLLEGE, LONDON. 


Proressor—EDGAR M. CROOKSHANK, 
DewonsTRaTOR—RICHARD T. HEWLEIT, M.B. 
The Laboratory is es daily from ro a.m. to 4 p.m. for INSTRUCTION 
and ORIGINAL RES«AKCH. 


Special P Graduate Course, Fridays, 1 11 a.m. to I p.m. 
Eveni 1g Class, Monday, 7 p.in. to 9 p.m. @ 
Evening Clas» on Fermentation, Wednesdays, 7 p.m. ‘tog pm. rar 6 


For Syllabus, apply to the SECRETARY. 


SCHOLASTIC.—A Master is Wanted in 
JANUARY in an important School. Work: To superintend the 
Workshops, both Wood and Metal. A practical know ‘ledge of Metal 
Work necessary. Must also be ablet. take a_ Class in Engineering, 
Ze. Mechanical Drawing, Steam and Machine Construction. Present 
holder of the pos: leaving for an important Head Mastership. Liberal 
Salary. Kesident.—Apply, in the fi st to Askin, Gaspiras 
and THRING, 36 Sackville Street, London, 


A CURATOR for the MUSEUM of the 
LEE!™S PHILO-OPHICAL and LITERARY S :CIETY will be 
Wanted next FEBRUARY. Stipend £125. Particulars may be 
obtained from the SECKETARY. 


HANOVER SQUARE. —Two Sets of Rooms 
(with Use of Meeting Room). adapted f © Scientific Societies to be Let. 
—Apply to J Barrow, 3 Hanover Square, 


To Collectors and Buyers of Precious and 
Fancy Stones.— R. C. NOCKOLD, Viamond and Oriental Stone Mer- 
chant, 12 Frith Street, S sho, W.. has a very large assortment of Speci- 
men Stones. cut and uncut. Inspection invited. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, ; and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabasex, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Super Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished exainples ‘of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA ZEALAND, BRAZIL 
HUNGARY, SCOTLAND, WALES. CORNWALL, &e. 
Now Reduced to 1s. 6d. each. All one Price. 


SPECIAL SETS FOR PHYSIOGRAPHY. 
Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances. Single Minerals, Chemical Minerals, Empty Cabinets, <c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado. Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom 
aceous Earth, Hakodati. Japan. 


ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price Listof Minerals, Rocks,and Stratigraphical Series of Fossi/s 
Post Free. 
ROCK SECTIONS for the MICROSC PEfrom rs. 6d.each, Post Free 
CaTALoGuBs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c, 
always in Stock. 


THOMAS DO. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Conochilus volvox, Melicerta 
ringens, Lophopus crystallinus, and other beautiful Specimens of Pond 
Lite at present Ameeba, Vorticella, Spirogyra, and other types (Animal 
and Vegetable) for Students. Specimen Tube, with Drawing and Description, 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrevter, Esq., Prof. Forbes. New 
Triple constructed for B. J. MALD«N, Esq., this season. New Oxyhvdro- 
gen Microscope. Grand Results D cwra Triple, Prize Medal, Highest 
Award. Supplied tothe Royal Polytechnic Institution, Dr. H. GeaTTan 
Guinness, Madame Apeuina Patti. &c. Patent Pamph+gos Lantern 
Science Lecture Sets Novelties Cheapest and Best. Elaborately Illu-- 
trated Catalogue 300 pages, ts.; Pustage. s¢. Smaller do., 6¢. Pamph- 
lets Fre.—HUGHES, Spreciatist, Brewster House, Mortimer Road, 
Kingsland, N. 


THROAT COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


Tn contact with the glands at the moment they are excited by the act of 
es the Glycerine in these agreeable Confections becomes actively 
ealing. 


Sold only in Boxes, 7}d., and Tins, 1s. 1}¢., Labelled. 
JAMES EPPS & CO., Homeeopathic Chemists, ‘Lonpon. 


On the 1st of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Butanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 
Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Harrtine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, c_ntains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of anunals; arrival and departure of migratory birds; occurrence or 
rare birds; cistrib tion and migration of British fresh-+ ater fish: new of 
rare marine fish; local aquaria; British reptiles: British land and fresh 
water imollusca, with remarks cn the haunts and habits of the species; and 
other matters of general interest to th»se w:o detight in navural history. 
Reportsof the Linnean, Z .o} »gical, and Entomul gical Societies. Reviews 
of na ural history books. Occasional transiation, from foreign zoological 
journals of import «nt and interesting articles in variour branches of Zoology. 
There are occasivnal woudcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
THIS 


HOLLOWAYSS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHAKLES DARWIN. 

JOUN TYNDALL. 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. | 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIFMENS. 

JOUN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


Proof impressions of these, printcd on India paper. may be had from the Publishers, price 
5s. each; or the Set of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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Never Verlag von GUSTAV FISCHER in JENA. 


Ilertwig, Dr. Richard, 0. 6, Professor 
der Zvologie und vergleichenden 
Anatomie an der Universitat Miiuchen. 
Lehrbuch der Zoologie. Mit 568 
Abbildungen. 1892. Preis brosch. 
10 Mark, geb. 11 Mark. 

Korschelt, Dr. E. und Heider, Dr 
K , Privatdocenten an der Univer- 
sitiit Berlin, Lehrbuch der verglei- 
chenden Entwicklungsgeschichte der 
wirbellosen Thiere. erste und zweite 
Lieterung Mit 540 Abbildungen im 
Text 1890/91. Preis: 20 Mark. 
Die dritte Lieferung wird Anfang 
des Jahres 1893 erscheinen. 

Kraepelin, Dr. Emil, Professor der 
isyelatrie in Heidelberg, Ueber die 
Beeinflussung einfacher psychischer 
Vorgange durch einige Arzueimitiel 
Experimentelle Untersuchungen Mit 
einer Curventafel. Preis: 6 M. 50 Pt. 

Lang, Dr Arnold, Professor der Zoo- 
logie und vergleichenden Anatomie 
an der Universitét und am eidgen 
Polytechnikum in Ziirich, Lehrbuch 
der vergleichenden Anatomie. 3. Ab- 
thedlung mit 219 Abbildungen. 1892. 
Preis: 6 Mark 50 Pf. — De vierte 
Licferuny. welehe die Schlussabtheilung 
der warhellosen There enthalten wird, 
erschet Aufang des Jahres 1893. 

Molisch, Dr. Hans, Prefessor der Bo- 
tauik in Graz, Die Pflanze in ihren 


der Organe zu 
wicklungszeiten 
1891. 


ausgegeben von 
Kayser. N. F. 
Reihe V. Band) 

lleft 4. 


Hleit 5 
Kreidebildungen 


tianer Alpen 
Karte, 


etwa 20 Mark. 


Univer ittit Jena, 


lithegr. Tateln. 


Beziehungen zum Eisen. Kine pliysio- dien. 
logische Studie, Mit einer farbigen gen. 
Tafel. 1892. Preis: 3 Mark. Text- 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instra- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE, 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B Sc., 


H SPARGO, A.Sc.. 


FOR SALE: FINE COPIES. 


Turner (w.) THE HERBAL OF WILLIAM TURNER, lately Over- 
sene, Corrected, and Enlarged with the Thirde Parte ; al-o a Boke of 
the Bath. A most Excellent and Verfecte H m sh Apothecarye, 1568- 
156t. Perfect C py, several hundred tnzravings »f Planis, folio, New 
Pavelled Calf. Gilt Leaves, 

wilson (0. §) THE LARVZE OF THE BRITISH LEP'DOPTERA 
AN) THEIR FOOD-PLANTS, with Life-s zed Figures, drawn and 
Col ured from Neture. 367 pp. and go Pla.es, Col ured Figu es of 
41s wecies, with the Plant. on which they feed, and 7; Coloured 
Figures o Varieties. Imperial 8vo, H«If Morocco, .330, £5 

HERRICH- SHA" FER A SYSTEMATISCHE BEITUNG 

ME T RiINGE VON EUR 'PA. 63% Plates, Original 

Col ng Pain Plaes. 6 ols. ‘lext, and 5 Vols. Plates, 11 
Vols. 4t. New Halt Calf, 1842-56, £45. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON, 


Oppel, Dr. med. Albert, Assistent fiir 
Histologie an der Anatomischen An- 
stalt der Universitit Miinchen, Ver- 
gleichung des Entwicklungsgrades 


Preis 7 M. 
Palaontologische Abhandlungen. Her- 


Schrider, H_, Untersuchun- 
gen tiber silurische Cephalopo fen. Mit 
1 Textfigur, 6 Tafeln 
Erklirungen. 1891. 
‘utterer, H., Die oberen 


Lago di Santa Croce in den Vene- 
Mit einer geologischen 
einer Profiltafel, 
factentafeln und 25 Textfiguren. Preis 


Semon, Richard, a.o Professor an der 


Bauplan des Urogenitalsystems der 
Wirbelthiere. Dargelegt an der Ent- oder die 
wickelung dieses Organsystems bei 
Ichthyophis glutinosus, 1891. 


Verworn, Dr. Max, Privatdoecent der 
Vhysiologie an der Universinit Jena, 
Psycho-physiologische Protistenstu- 

Experimentelle Untersuchun- 

Mit 6 lithogr Tafeln und 27 


Weismann, Dr. August, Professor in 
Freiburg i. B., Aufsatze iiber Ver 
erbung und verwandte biologische 
Fragen. Mit 19 Abbildungen im 

verschiedenen Eut- Text. 1892. Preis: 12 M. 


bei Wirbelthieren. Inhalt: Ueber die Dauer des Lebens 
(1882). — Ueber die Vererbung 
(1883). —- Ueber Leben und Tod 
(1884). Die Continuitat des Keim- 
plasmas als Grundlage einer Theorie 
der Vererbung (1585). — Die Be- 
deutung der sexuellen Fortpflanzung 
fiir die Selektionstheorie (1886). — 
und 6 Blatt Ueber die Zahl der Richtunyskérper 
Preis 10 Mark. und iiber ihre Bedeutung fiir die 
Vererbung (1887). — Vermeint- 
liche botanische Beweise fiir eine 
Vererbung erworbener Eigenschaften 
(1888), — Ueber die Hypothese einer 
Vererbung von Verletzungen (1889). 
— Ueber den Riicktritt in der Natur 
(1886). — Gedanken iiber Musik bei 
Thieren und beim Menschen (1889). 
— Bemerkungen zu einigen Tages- 
Problemen (1890). — Amphimixis 
Vermischung der Indivi- 
duen (1891). 


Weyl, Dr. Th., Studien zur Strassen- 
hygiene mit besonderer Beriicksich- 
tigung der Miilllverbrennung. Reise- 
bericht, dem Magistrat der Stadt 
Berlin erstattet, mit dessen Genehmi- 
gung erweitert und verdffentlicht. Mit 
5 Abbildungen im Text und 11 Tafeln. 
Preis: 4 Mark 50 Pf. 


W. Dames u. E. 
I, Band (der ganzen 


der Umyebung des 


10 Petre- 


Studien iiber den 


Mit 14 


Preis: 12 Mark. 


Preis: 10 Mark. 


Published. 8vo. With 224 Illustrations. 
Price 10s. 6d. 


CHEMICAL LECTURE EXPERIMENTS 
(NON-METALLIC ELEMENTS). 
G. 8. NEWTH, F.1.C., 


Chemical Lecture Demonstrator in the Royal College of 
Science, South Kensington. 


Lancet :— 
**This book will be especially valu able to the student of chemistry, whilst 
to the lecture a-sistant it is simply a sine qua non. he exp riments are 
all admirably described and of the kind which are calculated not only to 
excite the siudent’s interest but to clearly point out to him the lessons which 
they are intended to convey.” 
Sir H. E. Roscog, in Nature :— 

‘©The very description of a good lecture experiment to one who had for 
thirty years alwaysenjuyed performing an old one, and was overjoyed in 
bring.ng out a new «ne, 1s something akin to that of the old war-horse when 
he scents the battle from afar. And both Mr. Newth’s experiments and his 
descriptions are good ; so I think that not only the n ices of the professi n 
but the old hands will read this book—the fir-t wish profit with a view to 
whit they will do, and the sec nd with pleasure in rec Iecting what! 
have done. . . . All the ordinary and many of the extraordinary experimen nts 
d: tailed in the book may b= carried wut with little cost and without great 
trouble; ndeed, m sst ofthem may be made by the veriest tyro provided 1 he 
stic k to the lerter of the description - Of good exp: rimen's ‘ there is n° 
end’ (Mr. Newth describes 62> for the non-metals alone) whilst of a review 
of a book in N \ Ture there must be a speedy end, and I will end by advising 
all those who like to see and to show go d experiments to get Mr. Newth’s 
bouk.” 


Lonlon: LONGMANS, GREEN, & CO. 
BOOKS AND PAPERS BY THE LATE 


Prof. Sir RICHARD OWEN, F RS, 
Lists on Application. 
DULAU & CO., 37 Soho Square, London. 
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DIARY OF SOCIETIES. 


LONDON, 


THURSDAY, DeceEMBeER 29. 
RovaL INSTITUTION, at 3.—Astronomy: Sir Robert S. Ball, F.R.S. 


FRIDAY, DecemBer 30. 
Lonpon Institution, at 4 —Christmas Course for Juveniles—Combus- 
tion: Slow, Rapid, and Explosive (Illustrated by Experiments): Prof. 


Vivian Lewis. 
SATURDAY, DecemBeER 3t. 
Rovac INSTITUTION, at 3.—Astronomy : Sir Robert S. Ball, F.R.S. 


MONDAY, Jaxvary 2. 

Vierorta InsTiITUTE, at 8.—Evolution and Design: Mr. Cox Bumpas 
and Mr. Walkey. 

Lonpon InstrruTion, at 4.—Christmas Course for Juveniles—Combus- 
tion: Slow, Rapid, and Explosive (Illustrated by Experiments): Prof. 
Vivian Lewis. 

TUESDAY, JANxvary 3. 
Rovat INsTITUTION, at 3.—Astronomy: Sir Robert S. Ball, F.R.S. 


_ THURSDAY, Janvary 5. 
Roya INsTIruTION, at 3.—Astronomy ; Sir Robert S. Ball, F.R.S. 
Lonvon INsTITUTION, at 6.—Jewish Wit and Humour: The Rev. the 
Chief Rabbi. 
SATURDAY, January 7. 
Rovat InsTITUTION, at 3.—Astronomy: Sir Robert S. Ball, F.R.S. 


PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS of No. for JANUARY 1893. 
VOL. IT., NO. I. 


NOTES AND COMMENTS. 
I1—OWEN. By C. Davies SHerporn, F.G.S., St. Grorce Mivart 
and Acres CRANE, 


PROTOPLASM. By P. CuHatmers Mircuett, 
M.A. 


III—PHASES OF EV )LUTION IN THE GUIANA FOREST. By 
James Ropway, F.L.S. 


IV.—THE DISTRIBUTION AND GENERIC EVOLUTION OF 
SOME BRACHIOPODA. By AGnes Crane. 


—AGGRESSIVE MIMICRY AMONG THE FLIES OF THE 
G-NUS “VOLUCELLA.” By Oswatp H. Larter, M.A. 


VL—THE ROTHSCHILD MUS¢UM, TRING. By A. Woop- 
warp, F.L.S., and C. Davies SHerporn, F.Z.S. 


Some New Books. 
Opiruary. 

News. 
CoRRESPONDENCE. 


LONDON AND New York: MACMILLAN & CO. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ACTA ERUDITORUM ; from its commencement in 1684 to 
1734, and Suppleme.ta 1692-1734 in 32 Vols) NOVA ACTA EKU- 
Dit RUM, 1735 to 1763. and Supplementa 1735-1742. Indices, 
6 Vols., 1693-1743 in 3 Vols. 

In all 51 Volumes, Small gto. Calf Gilt; some Volumes Stained, and Six 
Volumes badly injured by damp. £5 5s. 

Sets of this imp »rtant Work very seldom occur for Sale. It contains the 
Papers of the most Eminent scientific Men of the Day, including John, 
James, and .aniel Bern uilli, Leybmtz, tuler, Hevelius, Huyghens, Dec la 
Hire, Descartes, Cassin, and many others, and inciudes many important 
papers of English Scientific Men. 


ARCHIMEDIS OPERA, cum Eutocii Ascalonitae com- 
mentaris. Ex recenson- Jos Torelli, cum nova version- Latina. 
Accedunt Lectiones variantes ex codd Medices et Parisiensibus. ‘ine 
tall Copy Folio, Calf Gilt, 1792. 18s. 


ASTRONOMICAL BUSESTER, Vols. 1 to 24 (1863 to 
1886). in Numbers, £5 ro. 
A complete Set of this Work, wanting 4 Numbers of Volume 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
(Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


STANLEY 


Mathematical Instrum-nt Mau tac urcr wo H.M. Guserument, Council of 
India, Science and Art Department, Ad uiralty, ve. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the”Highest Quality and Finish. at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of C struction of Mathematical Instruments, and the only 
Goto MebDAt in the International Invention. Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1846. 


Address :—GREAT TURNSTILE, HOLBORN, LUNDON, W.C. 


NO BELLADONNA NEEDED, 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See ‘‘ ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 

MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 

Consultation Fee, 5s. 

Spectaclzs, Steel Frames, from 7s. 6a. 


Morning Post:—** Is bad sight on the increase?" is answered by A 
Fournet wvh much common sense. 

Homeopathic Review :—“ lf you need to see better, yet shrink from 
glasses, read A. Fournet’s * Philosophy of Sight.’ 


(1§ Stamps, from the Author.) 


NOTIC E. and business letters y= 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE Zs “ PHUsIS, LUNDON,.’ 


SUBSCRIPTIONS TO “NATURE.” 


Money Orders pony to MACMILLAN & CO. 


Ine. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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COMPLETION OF THE SECOND VOLUME. 


A SHORT HISTORY OF 
THE ENGLISH PEOPLE. 


By J. k. GREEN, M.A. 
ILLUSTRATED EDITION. 
Edited by MRS.J. R. GREEN and MISS KATE NORGATE. 


Vol. IT. (containing Parts XI. to XX.) With Coloured 
Plates and numerous Illustrations Super Royal 8vo, cloth, 
12s. net. 


*,” Cases for binding, Is. 6d. net. 


NEW BOOK BY MONTAGU WILLIAMS, Q.C. 


ROUND LONDON, DOWN EAST AND 
UP WEST. By MONTAGU WILLIAMS, 9Q.C. 8vo, 
155. 


NEW AND CHEAPER EDITION OF MR. CHARLES 
BOOTH’S WELL-KNOWN WORK. 


LIFE AND LABOUR OF THE PEOPLE 
IN LONDON. Edited by CHARILES BOOTH. 
Vol. I. EAST CENTRAL AND SOUTH LONDON. 
Vol. Il. STREETS AND POPULATION CLASSI- 
FIED. Crown 8vo, Cloth, 3s. 6¢. each. Book of Maps, 
Crown 8vo, 5s. 


*,* The remaining Volumes—Vol. III. Blocks of Buildings, 
Schools, and Immigration ; Vol. JV. East London Industries— 
wll follow at monthly intervals, uniform in size and price. 


NEW BOOK BY THE HON. REGINALD BRETT. 


FOOTPRINTS OF STATESMEN DURING 
THE EIGHTEENTH CENTURY IN ENGLAND. 
By the Hon. REGINALD B. BRETT. Crown 8vo, 6s. 


NEW AND CHEAPER EDITION. 


LETTERS OF JAMES SMETHAM. With 
an Introductory Memoir. Edited by SARAH SME- 
THAM and WILLIAM DAVIS. With a Portrait. 
Second and Cheaper Edition. Globe 8vo, 5s. 


ATHEN AZUM.—“ Thise letters are the finest sort of record 
of the man, a noble, an inspiring record, and they are, as letters, 
perhaps among the best ever written.” 


NEW AND CHEAPER EDITION. 


RECORDS OF TENNYSON, RUSKIN, 
AND BROWNING. By ANNE RITCHIE. Now 
Ready. Revised and Cheaper Edition, Globe 8vo, 
Cloth, 5s. 


NEW BOOK BY JAMES RUSSELL LOWELL. 


THE OLD ENGLISH DRAMATISTS. By 
JAMES RUSSELL LOWELL. Crown 8vo, Cloth, 5:. 


NEW VOLUME OF THE GOLDEN TREASURY 
SERIES. 


THE ART OF WORLDLY WISDOM. By 
BALTHASAR GRACIAN, Translated from the Spanish 
by JosePH JAcons., With Vignette. 18mo, Cloth, 2s. 61. 
net. 


REPRINTED FROM THE FRENCH. 
CANTILLON, ESSAI SUR LE COM- 


MEKCE. Reprinted for Harvard University. 12mo, 
Cloth, 7s. net. 


NEW VOLUMES OF MACMILLAN’S THREE-AND- 
SIXPENNY SERIES. 


AN OLD WOMAN’S OUTLOOK IN A 
HAMPSHIRE VILLAGE. By CHARLOTTE M. 
YONGE. Crown 8vo, 3s. 6d. 


KHALED. 
35. 6d. 
DAII.Y TELEGRAPH.—* The story is worked out with 


great subtlety and considerable literary finish ; the last scene of 
all is an admirable example of Mr. Crawlord’s graphic art.” 


By F. MARION CRAWFORD. 


ANTI-J ACOBIN.—‘‘ Mr. Crawford has written some stories 
more powerful, but none more attractive than this.” 


NEW QUARTERLY PART. 


THE ECONOMIC JOURNAL. 


The Fournal of the British Economic Association. 


Edited by F. Y. EDGEWORTH. 
No. 8 DECEMBER 1892, Price 55., contains 
I. ARTICLES. 
London Waterside Labour. H. LLEWELLYN SMITH. 
Basis of Industrial Remuneration, D. F. SCHLOss. 
Co-operation and Profit-Sharing. BENJAMIN JONES. 
Government Railways in a Democratic State. W. M. 
ACWORTH. 
The Income Tax. G. H. BLUNDEN. 
Silver in India. F. C. HARRISON. 
II. REVIEWS. 
III. NoTres AND MEMORANDA, 
IV. Recent PERIODICALS AND NEW Books. 


MACMILLAN AND CO,, LONDON. 
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MESSRS. MACMILLAN AND €0.’S NEW BOOKS. 


NEW BOOK BY PROF. OLIVER LODGE, 


Now Ready, Extra Crown 8vo, Cloth, 75. 62; 


PIONEERS or SCIENCE. 


By OLIVER LODGE, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool, 


With Portraits and other Illustrations. 


A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving 
an account. of their work, andtracing their influence on the development of human thought. The first part of the 
course, called “ From Dusk to Daylight,” consists of nine lectures on the men from Copernicus to Newton inclustve, 
especially Tycho, Kepler, Galileo, Descar tes, and aims at explaining the scientific aspect of their work in a clear 
and intelligible manner with copious iliustrations. The second part of the course consists of nine lectures on such 
subjects as the Velocity of Light ; Herschel and the Stars ; the discoveries of Asteroids and of Neptune ; Comets 
and Meteors ; and the Tides ; with some biographical detaiis and much scientific exposition addressed to persons 
of literary education. 
NEW BOOK BY SIR JOHN LUBBOCK, 

Second Edition, Crown 8vo, 6s. 

THE BEAUTIES OF NATURE; and the Wonders of the World we Live in. 

By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D. With Lilustrations. 
THE TIMES :- :-—** Contains delightful gossip about the fairyland of ‘the animal and plant world—the mountains, the sea, the 
ir, and the stars.’ 
COMPLETION OF PROF. MICHAEL FOSTER’S PHYSIOLOGY.” 
Now Ready, 8vo, Cloth, 7s. 6d. 

THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘* Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the Unive sity of Cambridge ; Fellow of Caius College. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work o 
Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to maké 
the references to recent works as complete as possible. other references are to papers, which them elves give full references, and will there 
fore serve as a guide to literature of the subject ; and some have been inserted in order to inform the student of the dates at which 
important results were first described.”—From the Preface. 


Now Ready, 2 Vols. 8vo, 30s. net. 


ELECTRICAL PAPERS. By O iver Heavisipe. 


NEW WORK BY MR. R. B. HAYWARD. 
Now Ready, Crown 8vo, Cloth, 8s. 6d. 


THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. 


By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Masier in Harrow School, formerly Fellow of 
St. John’s College, Cambridge. Crown 8vo, Cloth. 


NEW —— ON MECHANISM. 


Imper. 8vo, 30s. net. 


MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, 

and the Transmission of Power. Edited by PARK BE Nj AMIN, LL.B., Ph. D., Editor of ‘* Appleton’s Cyclo of Applied 
Mechanics” Edition of 1880, Me nber of the American Society ‘of Mechanical "Engineers, of the American Institute of 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. 


THE FIRST VOLUME OF ‘*NATURE’S STORY BOOKS.” 
Now Ready, Crown 8vo, Cloth, 6s. 
SUNSHINE. By Amy Jounson, LL.A., formerly Head Mistress of the Royal 

Academy, Inverness. 

** The first of a series of books intended to present some leading scientific principles in such a formas to arouse the interest of 
children. As far as possible Miss Fohnson has drawn her illustrations from common things, and has devised her experiments to sutt 
the siniplest apparatus. 

SCHOULMASTER :—* The writer of this book must indeed be a ca vital teacher, and her lessons should be studied by all who 
wish to acquire the art of teaching. The book dealing with the phenomena, usually included under the head of ‘ Light,’ is quite a 
storehouse “f novel and interesting experiments, and is a ‘boon and a blessing.’ [he experiments can nearly all be carried out by 
children, are fully described, do not involve the purchase of exp-nsive material, and are in all cases made subservien' to the author's 
purpose, which is to enable her youthful pupils toobrain sound knowledge by appealing to nature herself in as pleasant and as 
thorough a way as possible. We can heartily congratulate her upon the success her efforts have met with, and can assure our 
readers that they will certainly find her lessons bright as sunshine.’ 


MACMILLAN AND CO., LONDON. 
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With Lever Clock. 


SELF-RECORDING 
BAROMETER. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
Catalogue of 340 Illustrations by post, 6d. 


| 
| 
| 


“OPTIMUS” macic LANTERNS 


dapted for use with limelight. For dissolving, two lanterns are necessary 


Lantern is efficient for exhibitions 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 
nation, with Rack and Pinion. Compound 
Condenser of 4-in. diameter, 3-wick Refulgent 
Lamp. 
Complete i in box © 
Student’s Lantern to take demon- 
ube .. 


200 

Russian Iron Body, Brass Sliding ‘Tube eco ose 250 

(Perforated), Brass Sliding T ube oon one 210 0 

Mahogany Outside Body s 20 
oe “Panelled Door, “Brass Stages, 

Sliding Tube ove 20 


Optimus ” Bi-Unial ‘Lantern, ‘bones Gittings, £8 8s, 


“OPTIMUS” ENLARGING APPARATUS. 


Patent Quick-Acting Rack Adjustment, 


THiS Apparatus comprises superior Mahogany Body Lantern and Long 
Bellows Camera adjusted by Rack and Pinion. The Lantern is 
fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 

illumination. Compound Condensers. 
If with Russian Iron instea: 


Condenser. of Mahogany body. 
sin.,no front lens... 100/ sin., no lens 
5in., With superior portrait lens sin., and lens) 102 
6.n., no front lens... oe 6in., no lens 87,6 
6in., with superior portrait lens ee 6in., and lens os, 
7in., no front lens... oe 7in., n» lens 
7in., with superior portrait lens 173/6 zin.,and lens) 
8in., «©256/ 8in., no lens 
roin.  360/ toin. oe 28 

12in., ee 580/ 12in., 450 


PERKEN, SON, & RAYMENT, wa LONDON. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR Mo0RELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futton, 
E. Smith 


GLASS-TOPPED BOXES, CARD TRAYS, &c 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGY. 
Specimens for Dissection. 


Finely-preserved Specimens of all the Types required for Science Cours: 
—especially the London B.Sc. 


Spectat aT Present: —Aurelia, Calcareous sponge, Holothurian 
Echinus, Uraster Ascaris, Distomum, Nereis, Astacus, Apus, Lepa 
Haliotis, Sepia, Amphioxrus, Seyllium, and fully 300 other forms for di 
section. Also Chara, Vaucheria, Spirogyra, Fucus, Peziza, &c. 


MICROSCOPICAL SLIDES. 


Recent mounts include some very lovely expanded Zoophytes (Penna? 
Endendrium, Otelia, Alcyonium, &c.); imeresting Larval forms (e 
Lobster P rcel ain ¢ ‘rab, As-idian, Squid, Goby, Comatudla, &c.', the rar 
Pelavic Worms (Syd/is, &c.). Also many specially New and Beauti/ 
Slides. such as Fruits of Se/aginelia and Chara, and Sections of Flow: 
and Fruit Buds, &c. 


Price Lists free on Application. 
SINEL & HORNELL, Biological Laboratory, 
JERSEY. 


Printed hy RicHaRD CLAY ANv Sons, L.imITED at 7 and 8 Bread Street Hili, 


MACMILLAN AND Co., at 29 Bedford Street, 


Queen Victoria Street, in the City of London, and Py lished by 


London, W.C., and r12 Fourth Avenue, New Vork.—Tuurspay, December 29, 1892. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“* To the solid ground 
Of Nature trusts the mind which builds sor aye.” —WORDSWORTH. 


No. 1210, VoL. 47.) 


asa at the General Post Office.) 


THE NEW PATENT WATKIN ‘ANEROID BAROMETER. | 


PrickS FROM Amongst many unsolicited Testimonials the 
£5 to £7 following has been received by the maker:— 

ALSO MADE 

WaTCH SIZE. 


EDINBURGH, May 31, 1889. 
Dear S1R,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 


ing the admirable qualities 
of your new ‘‘ Watkin”’ 
Aneroid. The result has 
been most satisfactory, the 


only about ;4,5 of an inch. 
During my stay at the Ob- 
ervatory the Aneroid was 
requently tested by taking 

down 2000 feet and then 

»mparing it with the stan- 
ard on my return. The 
/ esults obtained speak vol- 
umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 


(Signed) ot c Mossman, 
M.S., Observer, 
“ian Met. Soc. 
To be obtained of all Opticians and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 


‘The ‘STAR’ MICROSCOPE is 2 modern marvel at its low price 
The lenses alone are worth the money.”—Aritish Medical Journal. 


BECK'S 


£2 Qs. to £5 5s. 


Is 


made 


through- 


out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, = 
well-finished Instrument. 


R. & J. BECK, 68 Cornhill, London, E.C. | 


THURSDAY, JANUARY 5, 1893. 


extreme error noted being | 


Tin Body: 


had an opportunity of test- | 
Condensers : 


[PRICE SIXPENCE. 
{All are Reserved. 


BROWNINGS 


New 3-Wick Lantern. 


4-inch Compound 
Double Achromatic Front 
Lenses, with Rack Adjustment; and power- 
ful Three-wick Lamp, in Strong Wood Case, 
complete, price £1] 12s. 6d. 
Or with Four-wick Lamp, £1 16s. 6d. 


This is an admirable Lantern for making Photo- 
graphic Enlargements. 
Illustrated Catalogue of Lanterns, 352 pp., Post free. 


AAS 


JOHN BROWNING, 


Optical & Physical Instrument Maker, 


63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 


| 


NEW YEAR’S PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVE RY D#SCRIPTION. 


USEFUL AND 
ORNAMENTAL. 
saquvMdn 
ANO 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT!I & ZAMBRA, 


OPTICIANS AND ScigntTiFic INSTRUMENT Bon ERS TO THE QUEEN, 
HOLBORN VIADUCT, 
Branches :—45 CUKNHILL,; 122 STREET. 
N. & Z.’s Lange I'lustrat atalogue, 1200 Engravings, 
Telephone No. 6583. Telegraphic Address: Negretti, a 
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NOTICE. 


Proof Impressions of the Portrait of Sir ARCHIBALD 
GEIKIE, LL.D., F.R.S., issued with to-day’s 
NATURE, may be obtained from the Publishers 


at 5s. each. 


N.B.—This Portrait is the first of a New Series. 


NATURE 
| 


SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and {60 
respectively. open to First-year Students on entrance in OCTOBER. 

Special Classes in CHEMISIKY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE, 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Meda! for Medicine, and the Cheselden Medal fr Surgery are awarled 


| annually. ‘The Solly Medal and Prize. biennially, for Surgical Reports. 


OFFICE or NATURE, 29 BEDFORD ST., STRAND. Se 


ROYAL GEOGRAPHICAL SOCIETY. 
EDUCATIONAL LECTURES. 


} 
| 
SESSION 1892-1893. | 
A Series of Ten Educational Lectures will be given under the auspices of | 
the Royal Geographical Society by Mr. H. J. Mackinper, M.A, Reader 
in Geography at the University of Oxford, in the Hall of the University of 
London, Burlington Gardens (by kind permi<si »n of the Senate) on succes- | 
sive Fridays, beginning on the third Friday. f January (the 2oth), at 5 p.m. | 
Tothese lectures Fellows of the Society will be admitted free. Fellows can 
obtain tickets for members of their families at a fee of ss. each for the course. 
To bond fide Veachers. Students of the London University Extension Society, 
and Training College Students, the fee will be 5s. ‘To the general public the 
fee will be 10s. In all cases the names of the holders will be written on the | 
tickets, which are not transferable; and the holders may at any time be 
asked to write their names in a book in the entrance hall 


Application for tickets to be made to the Secretary, 1, Savile Row, Bur- 
lington Gardens, W. 


The subject of Mr. MAcKINDER’s lectures will be—‘‘The Relations of 
Geography to History in Europe and Asia”—(1) The Theatre of History. 
.2) The R adst» the Indies. (3) The Belt of Desert and Steppe. (4) The 
Gates of India and China. (5) The Approaches to Europe. (6) The History 
of Russia as a Commentary on its Geography. (7) The Alps asa Factor in 
European History. (8) The Approaches toltaly. (9) The Divisions of Gaul. 
(1:0) Some Geographical Analyses of British History. 

The Course will be fully Illustrated. 

In connection with th-se lectures, special classes will be held for those who 
wish to pursue the subjects further. They will be under the superintendence 
of the Society’s Librarian, HuGH Rosert Mitt, D.Sc. Details as to fees, 
&c., will be subsequently announced. 


ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 


ECONOMIC ZOOLOGY. 


The Rovat Acricutrurat. Society propose to appointa ZOOLNGIST, | 
wh» shall Devote himself to the Investigation of Animals, 
both Vertebrate and Invertebrate, which Affect the 
Economy of the Farm. He must havea Scientific Know- 
ledge of the Animal Kingdom, and be able to deal with the 
Special Inquiries required. Salary to commence at £200 
per annum. Suitable Candidates will be subjected to a 
Competitive Examination in Zoology. 

Applications, with Cupies of Testimonials, to be sent to | 
the Undersigned, not later than SATURDAY, JANU- 


ARY 28, 1893. 
ERNEST CLARKE, Secretary. 


12 Hanover Square, London, W., 
January 1893. 


PENYWERN HOUSE MILITARY AND. 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
Princirpac—G. W. pe TUNZELMANN, B.Sc,, 


Telegrams—“ Tunzelmann, London.” 


Pusiic SERVICE AND University DeparTMENT. —For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 


ENGINEERING DerpartmMENT —The Complete Courses qualify Students 


for entry int.» Cowper's Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 


Special Courses in Electrical Engineering. 
The extensive Physical and Che nical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 


The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


Prospectuses and all Particulars may be obtained from the Medical 
cretary, Mr. GzorGe Renp_e. 
G. H. MAKINS, Dean. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE. 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESSOR of PHYSIOLUGY. The Stipend in 
each case will be £350 per Annum. 

_ Applications, together with Printed Copies of Testimonials, must be sent 
in on or before FEBRUARY io, 1893. 
For further Particulars apply to 
IVOR JAMES, Registrar. 


University College, Cardiff, December 13, 1892. 


BACTERIOLOGY. 
KING'S COLLEGE, LONDON. 


Proressor—EDGAR M. CROOKSHANK, M.B. 
DemonstRaTorR—RICHARD T. HEWLETT, M.B. 

The Laboratory is open daily from ro a.m. to 4 p.m. fur INSTRUCTION 
and OKIGINAL RES¢AKCH. 

Attendance for One Month ons 

Special P..st Graduate Course, Fridays, 11 a.m. to 1 p.m. ... 

Evening Class, Monday, 7 p.m. to 9 p.m. one uaa on 

Evening Class on Fermentation, Wednesdays, 7p.m.togp.m. rir 6 
For Syllabus, apply to the SECRETARY. 


45 5 0 
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VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Nineteenth Session in the Department of 
Science, Techn logy, and Arts begins TUESDAY, JANUARY 
The Classes prepare fr University Degrees in Arts, Science, and Medicine, 
as well as for various Profes-ions. 

Pr..spectuses of Day and Evening Classes may be had (post free) from the 
SECRETARY. 

The Hall of Residence in connection with the College is now open. 


THE TWENTIETH ANNUAL DINNER OF THE OLD 


Students of the Royal School of Mines will be held at 7 o'clock on 
TUESDAY, JANUARY 10, 1893, at the Ho'born Restaurant. The 
chair will be taken by W. GowLanp, Esq., Assoc.R.S.M., late of the 
Imperial Mint, Osaka, Japan 
Tickets, 9s. 6d@. each, may be obtained from the Hon. Sec., H. G. 
Graves, 5 Robert Street, Adelphi, W.C. 


“JANUARY 5-—-Is. 1d. new Set of Byron, 


Shelley, Keats ‘* Prize Essays,’’ with Portrait of Foundress and 
“*Gossip.” For Essay Circular send addressed halfpenny wrapper to 
R. M. Crawsuay, Bwich, Breconshire. 


|WANTED.-—Second-hand Copy of VE]J- 


DOVSKY’S “ System und Morphologie der Oligochzten.”—F. R. 
Kow ey, Town Museum, Leicester. 


To Collectors and Buyers of Precious and 


Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Screet, S sho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPT'!CAL LAN- 
TEKN, used by late W. Lant Carpenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results Dvecwra Triple, Prize Medal, Highest 
Award. Supplied tothe Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Apeiina Patti, &c. Patent Pamph:gos Lantern 
Science Lecture Sets Novelties Cheapest and Best. Elaborately I!lu:- 
trated Catal: gve 300 pages, 1s.; Postage. sd. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Sreciarist, Brewster House, Mortimer Road, 
Kingsland, N. 


London 
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MER. WURRAY'’S LIST. 
LIFE AND WORKS OF CHARLES DARWIN. 


With Portrait. Crown 8vo, 7s. 6 
CHARLES DARWIN: His Life Told in an Autobiographical Chapter, and in Selections 
from his Letters, by his Son, FRANCIS DARWIN, F.R.S., Fellow of Christ’s College, Cambridge. 


THE VOYAGE OF H.M.S. BEAGLE. With too Illustra- | EXPRESSION OF THE EMOTIONS IN MAN AND 


tions by PRITCHETT. 2ts. Popular Edition. Woodcuts. 3s. 6¢. ANIMALS. Illustrations. 12s. 
ORIGIN OF SPECI&«S, Type Edition. Portrait. | INSECTIVORUUS PLANTS. Illustrations. 
2Vols. 12%. Popular Edition. CLIMBING PLANTS. Woodcuts. 6s 


ARIOUS CONTRIVANCES, BY WHICH ORCHIDS | ZATION IN THE VEGE 
ORCHIDS | CROSS AND SELE-FERTILIZATION IN THE VEGE- 
VARIA rlON OF ANIMALS AND PLANTS UNDER DIFFERENT FORMS OF FLOWERS ON PLANTS OF 

DUMESTICATION. Illustrations. 2 Vols. 155. THE SAME SPE LIES. Lilustra ions 
pESCLNT OF MAN. | Illustrations. Large Type Edition. | FORMATION OF VEGETABLE MOULD THROUGH 

Vols. 15s. Popular Edition. 7s. 6d. THE ACTION OF WORMS. Woodcuts. 6s. 

BATES’ RECORDS OF A NATURALIST ON THE AMAZONS. A New Edition of the 

Unabridged Work. With a Memoir of the Author by Epwarp CLopp. With Portrait, Coloured Plates, Illustrations, and Map. Medium M 18s. 
MOSEL«rY’S NOTES BY A NATURALIST DURING ItHE VOYAGE OF H.M 
CHALLENGER ROUND THE WORLD IN THE YEARS 1872-76. A New and Revised Edition. 


Crown 8vo, 9s. 


UNIVERSITY EXTENSION MANUALS. 
THE EARTH'S HISTORY: An Introduction to Modern Geology. By Dr. R. D. Ropzerts, 


Fellow of Clare College, Cambridge. With Ccloured Maps. Illustrations. Crown 8vo, 5s. In January. 

THE STUDY OF ANIMAL LIFE. By J. Artuur THomson, University of Edinburgh. 80 Illus. 5s. 
May be cordially recommended.”— Nature. 

THE ‘REALM OF NATURE: A Manual of By Hucu Rorr. Min, D.Se., 


University of Edinburgh, Librarian to the Royal Geographical Society. With 19 Coloured Maps and 68 IIlustrations. 5s. 


EXPLOSIVES AND THEIR POWER. Translated and Condensed from the French of M. 


BERTHELOT by C. NAPIER HAKE MACNAB. With a Preface by Lieut.-Culonel J. P. Cunpitt, R.A., H.M. Inspector 
of Explosives. With Illustrations. 8vo, 


THE ENGLISH FLOWER. GARDEN: Design, Views, and Plants. By W. Rosinson, 
F.L.S. With many fine additional Engravings. Third Edition, Medium 8vo, 15s. 

KIRKES’ HANDBOOK OF PHYSIOLOGY. By W. Morranr Baker, F.R.C.S., and 
VINCENT DORMER HARRIS, M.D. London. Withover 500 Illustrations and Coloured Plates. Crown 8vo, 14s. 


JOHN MURRAY, ALBEMARLE STREET. 


—_ K N oO WLED GE: Just Published. 8vo. With 224 Illustrations. 


Price 10s. 6d. 
4 MAGAZINE OF SCIENCE, SIMPLY WORDED 


EXACTLY DESCRIBED. "| CHEMICAL LECTURE EXPERIMENTS 


Edited by A. COWPER RANYARD. 
The JANUARY NUMBER contains :— (NON-METALLIC ELEMENTS), 


By the Right Hon. Sir Epwarp BY 

‘ry, the Hon. r. Justice ILLs, and CHARLES TOMLINSON, 

G. S. NEWTH, F.I1.C., 
—— SERIES OF METALLIC COMPOUNDS. By C. F. Chemical Lecture Demonstrator in the Royal —- of 
CATERPILLARS. By E. A. Butier. Science, South Kensington. 
[HE NUMBE< ANT DISTANCE OF THE VISIBLE STARS. By ‘ 


the late Martizu and J. E. Gore. 
SCIENCE NOTES J- Lancet :— 


WHAT IS ANEBULAY By A. C. Ranvarp. **'This book will be especially valuable to the student of chemistry, whilst 
PHOTOGRAPH OF THE MILKY WAY. By E. E. Barnarp, of the | tothe lecture assistant it is simply a sine gud non. The exp riments are 
Lick Observatory. all admirably described and of the kind which are calculated nt only to 
LEMURS. By R. LypeKKer. excite the student’s interest but to clearly point out to him the lessons which 
SIXPENCE MONTHLY. they are intended to convey. 
KNOWLEDGE OFFICE: 326 HIGH HOLBORN. Sir H. E. Roscoe, in Nature :— 


‘* The very description of a good lecture Ps gronangan one who had for 

thirty years always enjoyed performing an old one, and was overjoyed in 

THE GEOG RAPHICAL JOU RNAL. bring.ng out a new une, is something akin to that of the old war-horse when 

ru he scents the battle from afar. And both Mr. Newth’s experiments and his 

’ Contents or JANUARY Nomuer :— descriptions are good ; so I think that not onlythe novices of the profession 

w can the North Polar Region be Crossed? By Dr. Frintjor NANSEN. but the old hands will read this book—the first with profit with a view to 

Diset ussion by Admiral Sir Leopold M‘Clintock, Admiral Sir George what they will do, and the sec nd with pleasure in rec llecting what they 

Nares, Admiral Sur E. Inglefield, Sir Allen Young ; Captain Wiggins, | have done. . All the ordinary and many of the extraordinary experiments 

* Captain Wharton, RN. With Map and Diagrams. detailed in the book may be carried out with little cost and without great 

ipl ration and Character of the Principal New Zealand Glaciers. By A. trouble ; indeed, m -st ofthem may be made by the veriest tyro provided he 

Society. stick to the letter of the description. . . . Of good experiments ‘ there is no 
Lieuten yder’s East Greenland Expe ition 1891-92. it ap. Mr. Newth describes 622 for the non-metals alone) whilst of a revi 

Physiological Effects of High Altitudes. By« Linton T. Dent, F.R.C.S. 


> of a book in Narure there must be a speedy end, and I willend by advising 
ww Expl ration of the Black Sea. 3y N. Anprusorr. With | 41) those who like to see and to show goud experiments to get Mr. Newth’s 
rams. 
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Curespondence. Obit Me-ti f the Royal G hical Societ AN HISTORICAL AND CRITICAL TREATISE. 
Session 1892-93. ‘New Wirn tHe Revorts of 187 Appearances, &c., AND THE AUTHOR’s 


ConcLusions. ‘ith 82 Illustrations. 
Numerous Large Maps and Illustrations. By A. C. OUDEMANS. 
Price Two 


Royal 8vo, Cloth, pp. xv. 592. 2:5. nett. 
'onlon: EDWARD STANFORD, 2 and 27 Cockspur Street, S.W LUZAC & CO., 46 Great Russell Street, W.C. 
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‘By OLIVER J. LODGE. LL.D., D.Sc, F.R.S., M.1.E.E. Lyon Jones 
Professor of Experimental Physics in the University College, Liverpool. 
LIGHTNING CONDUCTORS AND LIGHTNING 
GUARDS. A Treatise on the Protection of Buildings, of Velegraph | 
Instruments and Submarine Cables, and of Electric a 
n one vol., 


generally, from Damage by Atmospheric Discharges. 
cro4n 8vo, with numerous illustra ions, §50 pp., 155. 

-* A comprehensive and most instructive treatise, which is the work of one 
of our best auth: rities on modern theories of electricity and their practical 
application.” — 7imes. 

Fcap. 4to, Cloth, 7s. 6d. 

MANUAL INSTRUCTION-—WOODWORK. (The English 
Sloyd.) By S. BAXTER, Organizer and Instructor of Manual 
Training in Woodwork to the London Schoo! Board. _With a Preface 
by Georce Ricks, B Sc. Lond., and 304 Illustrations. 

An adsnirable and reliable treatise.’’—Glasgow Herald. 

‘*One of the ablest and most comprehensive ever written.” —./anchester | 
Guardian, | 


WHITTAKER'S LIBRARY OF ARTS, SCIENCES, 
AND MANUFACTURES. 


BY A FOREMAN PATTERN-MAKER. 
THE PRINCIPLES OF PATTERN-MAKING. For Appren- 
tices and Studentsin Technical Schools. With ror I sstrations. 3s. 6d. 
The book is well and tersely written.””—G/asgow 


BY F. C. ALTSOP. 
PRACTICAL ELECTRIC LIGHT FITTING. A Treatise on 
the Wiring and Fitting up of Buildings deriving Current from Central 
Station Mains, and the Laying Down of Private Installations, including | 
the latest edition of the Pheenix Fire Office Rules. With 224 Illustra- 
tions. Price 5s. 


WORKS BY G. E. BONNEY. 

ELECTRICAL EXPERIMENTS. 

Amusement. With 144 Illustrations. 2s. 6d. 

INDUCTION COILS. A Practical Manual for Amateur-Coil-Makers. | 

With rot Iliustrations. 3s. b 

‘In Mr. Bonney’s useful book every part of the coil is described minutely 
in detail, and the methods and materials required in insulating and winding 

the wire are fully considered.” —lectrical Review. } 


NATURE 


BY W. PERREN MAYCOCK, M.I E.E. 
AN ELEMENTARY MANUAL OP ELECTRIC LIGHT. 
ING AND: POWER DIS! RIBUTION, for Students preparing fi; 
the Ordinary Grade Examinati n of the City and Guilds of | ondop 
Institute and general readers. PartI. With 125 Iilu-trations. 
8vo. Papert overs. Price 2s 4d. 
TRAILIL. TAYLOR Editor of The British 


Crowr 


[Part 11. in the press 


BY ‘ournalof Photograhs 
THE OPrICS OF PHOTOGRAPH PHOTro. 
GRAPHIC LENSES. With 68 Iilustrations. Square Crow 


8v. 35. 6d. 

‘Written so plainly and clearly, that we do not think the merest tyro 
will have any ditficulty in masteri.g ntents "—Amateur 
BY CARL H«RING, 

ELECTRIC RAILWAYS, RECENT PROGRESS IN 
About 400 Pages, and 120 IIlust-ations Price 5s. 

D. DENNING 


| BY . 
ART & CRAPT OP CABINET MAKING. 219 Illustrations. 


complete carefully-considered. and w Il-wriuten bouk.”—Work. 
“ We heartily commend it.” -Cadinet Maker 


WHITTAKER’S LIBRARY OF POPULAR 
SCIENCE. 


| PICTORIAL ASTRONOMY. By G. F. CHAMBERS. F.RAS. 


of the loner Temple, B ercister-at-law, Author of “ A Handb ok of De. 
scriptive and Practical Astron»my.”’ 284 pages, 134 Illustrations. 4s. 
‘* An excellent introduction tu larger works on the same su »ject.”"—.J/orn. 
ing Post. 
“*One of the most interesting treatises we have had in our hands for a 
long time.""—Dasly Chronicle. 
LIGHT. by Sir H. (RUE “AN WOOD. M.A., Secretary of the Society 
of Arts. With 86 Illustrations. 2s. 6d. 


A the press. 
WORUD; its Past, Present, and Future. 
By G. MASSEE, Kew Gardens Wich 56 Lilustrations. 3s 6. 
“Its easy style. intelligible l.nguage, guod arrangement, and many 


A Manual of Instructive ons give it a high rank am ag books this kind.” —Scotsman. 


IN ERALOGY. 
and Description. 
Crown 8vo, ws. 62 

** We cordially rec »mmend this lirtle bok of Dr. Hatch’s as one of the 
best that students could purchase.” —Science Gossip. 

ELECTRICITY AND MAGNETISM. ByS. BOTTONE. 

[Short/y. 


Whe Characters ot Minerals, their Classification 


By Dr. F. H. HATCH. With 115 Hlustrations. 


Lonpon: WHITTAKER & CO., PATERNOSTER SQUARE. 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailli¢re, Tindall, & Cox, King William Street, Strand. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, 2s, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 
PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK, 
Vol. XXVII.—New Series, Vol. VII —Part Il. JANUARY, 189;. 


Price 6s 
With Plates and Woodcuts. 
CONTEN 

1.—A. Meek, BSc. Jacobson’s (rgan, with Notes on Nasal Cavity 
Lachrymal Duct, and Harderian Gland in Crocodilus porosus, 
(Plate X.) 

2.—R_ M. Horne, M.B. Coll,id in Lymphatics and Blood-Ve-sels of 
Thyr id in Gatre. 

3.—E. W Carlier, M.D. Histology of the Hedgehog (Zrinaceus Europeus) 
(Plate Al ) 

4-—E. Fawcett, MB. Relation of Dura Mater Surrounding Inferior 
Maxillary Nerve to Temporo-Maxillary Joint. 

5.—Walk-r Downie M.B_ Unnamed Supernumerary Nasal Carril izes 

6.—A. ‘lhomson, M.B. Third Annnal Report of Committee of Collective 
Investigation of Anatomical Society. 

7-—A. Gillespie, M.D. Gastric Digestion of Proteids. 

8.—G. Hoegan, M.B.. and F. &. Hoggan, M.D. Forked Nerve Endings 
on Hairs. (Plate XII) 

g.— 1. Carwardine, M R.C S. Supra-sternal Bones in Man. (Plate XIIL.) 

1a—F. J. Allen, M.B. Func ion of Urethral Bulb. 

11 —W. KE. Collings. Absence of Male Organs in Two Hermay! 
Molluscs. 

12.—J. H. Pringle. M.B. Congenital Absence of both UInz.’ 

13.—Pro'. M.calister. Notes on Acronion, (Plates X1V., XV.) 

14-—Prof. Macalister. Fir.t Costo-Vertebral Joint. (Plate XVI.) 

15.-—Pr f. Cunnnghan. Delimitation of Regions of Abdomen. 
XVII., XVIII) 

16.—J. Musgrove, M.D. 
Meningeal. 

17-—D_ Hepburn. M D. Complete Separation of Two Heads of 
Flexor Cruris Muscle 

18.—W. Wilber orce Smith, M.D. Delimitation of Regions of Abd 

19.—Notices ot New Books, 

20.—Proceedings uf Anatomical Society of Great Britain and Ireland. 
London: CHAR! ES GRIFFIN & CO., 

EXETER STREET, STRAND. 


BOOKS AND PAPERS BY THE LATE 
Prof. Sir RICHARD OWEN, F RS, 
Lists on Application. 
DULAU & COQ., 37 Soho Square, London. 


rodite 


( Plates 
Origin of Ophthalmic Artery from Middle 
Biceps 


‘ 
RY 5, 1893 
ANUA 5» 93 
WHITTAHBRER’S BOOEHS 
© 
| 
; 
ay 
{ 
| 
Pybe **We have here a popular and interesting 7ésumé of many of the f I 
age ating to tne nature and pr rries. fligh Nature 
G 
T 
| 
: 
> 
| | 
| 
| 
; 
| 
| 
| 
: 


93 JaNuary 5, 1893] NATURE xxvii 
V\HOUSANDS troubled with this, many to such 
"it an extent as to render them incapable of fulfilling 
their daily duties ©The SIMPLEST and MOST 
"1 CERTAIN Remedy is a GAS FIRE burning low in 
i the bedroom all night, The Cost is very small, the Relief 
is INSTANTANEOUS, Special Gas Fires suited 
\ND 

for this purpose may be obtained from 
_| Fletcher, Russell & Co., Ltd., 
THYNNE STREET, WARRINGTON; 
a, 30 KING STREET, MANCHESTER; 
AND 
115 CHEAPSIDE, LONDON, E.C. 
Plates SEE SPECIAL FIRE LIST PATTERNS, 
oa HN, KN, HR. & KR. 
. The two first are also made with Boiling-burners on the top, 
; for Nursery use and special emergencies. 
TE 
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ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


COMPTES RENDUS HEBDOMADAIRES DES 


SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4 to 23, 
26 tO 33, 42, 43) 451087, 90,91. 28 Vols. Half Calf, the rest in Numbers. 
(4 Tables, 2 ‘Titles, and 7 Numbers wanting.) In all 75 Vols. 1837 to 
1880. £10 108. 

A long Series of this important Work, containing Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Biot, Cauchy, Chasles, Dupin, Encke, Faye, 
Gauss, Hermite, Jacobi, Jamin, Jordan, Lacroix, Leverrier, Libri, Moigno, 
Monge, Poinsot, Poisson, Puncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. 


COSMOS. Revue encyclopédique hebdomadaire des progrés 
des Sciences et de leurs applications aux Artset I'Industrie. Fondée par 
B. R. de Monfort, redigée par Abbé Moigno. (First Series), 1859 
to 1863, 10 Vols. (S.cond Series), Les M.ndes, 1863 to 1881, 56 Vols. 
Third Series. Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 
1882. £10 10s, 


EDUCATIONAL TIMES. A Monthly Journal of Edu- 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2 in Numters. £4 10s, 

Sets of this important Journal are very scarce. I: contains valuable 
mathematical questions and solutions, the republication of which, in book 
form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the ‘Litle 
and Contents of Vol. go are want.ng ; otherwise it is perfect. 


NEW ZOOLOGICAL MICROSCOPICAL SLIDES. 


ALL SPECIALLY HIGH CLASS AND SELECTED. 


SPONGES :— _ _ CRUSTACEA :— 

‘sodictya ingalli, L. sec. showing Nauphus stage of Ba/anus, 1s. 3d. 
** prubiematical ”’ fibres and gas- Cypris, do. y 18. 3d. 
trulz, 1s. 6d. The fine Amphipod Bathyforea, 

Do., Trans. sec., 15. 64. 18. 3d. 


Sycon ciliatum, showing flagella 

of cells—very fine, 2s. 
Ecionemia ponderosa, 1s. 34. titious sensory plumes, 2s. 
Ascandra contorta, entire, 15. 


HYDROZOA:- TUNICATA :— 
Eudendrium with developing Tadpole larve of Aplidinm 
gonads, 15. 6c. i showing full details of anatomy, 
Bougainvillia Jruticosa, 1s. 3d. 1s. 6d. 
to 1s. 6d. Adult form of same, 1s. 6d. 
Plumularia halecioides, 1s. 6d. Aduk Perophora, Listeri, 1s. 
Virgularia mirabilis, 1s. 3d. Adult Claveilina (very fine), 2s. 
All above are exceedingly beauti- Vert. sec. of colony of ./orche/- 
ful, having polyps tully expanded. lium, 1s. 6d. 


The foregoing Slides form a very typical Series for general Zoological 
study. The complete Set of 26 Slides in Neat Cloth Covered Box for 
358. post free to U.K., Coatinent, Canada, India, and Australia. 


DISSECTING TYPES.—All the Forms required for B.Sc. and 
other Exams. Lists free. 


SINEL & HORNELL, Biological Laboratory, Jersey. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


-lrgulus foliacens, 1s. 
Hipp lyte fascigera with adven- 


Mirra Futtoni, 
EE. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Screntifie 
and other Slides, Four Stamps. 


NEWTON & CO,; 
Opticians to the Queen and 
the Government, 
By Special Appointinent 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 


IMSHURST 
MACHINES. 


With Glass Plares, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
‘eleph al s, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALoGugE, Fifth Edition, Royal 8vo, 
144 Pp-, 700 Illustrations, Post free, 7d. 


bee KING, MENDHAM & Co., 
Western Electrica] Works, Bristo). 


London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) 1876. 


STAN LEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1336. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL. 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 

Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS 


Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 


Terminated Vanadinite, Arizona, 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re_ 
cently obtained from West Shropshire and North Wales, including Qumerou’ 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzit 


exceptionally fine plished ——_ of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


for the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


Post Free. 
ROCK SECTIONS for the MICROSC PEfrom rs. 6d. each, Post Free 
CaTALoGuBs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c, 
always in Stock. 


THOMAS D. RUSSELL 


NEWGATE STREET, LONDON. * 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 


Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 


Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
on Quartz, Colorado, Large 


H. BUTLER, M.A. Oxon., Assoc.R.S. 


Dealer in Rocks, Minerals, Fossils, and other Objects 


from the Stiper Stones, Spotted Schists, and Granitite; also, a Cullection of 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. — 
New Price List of Minerals, Rocks, and Stratigraphical Seriesof Fossils 


BEST DRAPERS INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., is., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newnery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


BREAKFAS I —SUPPER, 
EPPS’S 
| CRATEFUL—COMFORTINGC. 

| 

| 


COCOA 


_ BOILING WATER OR MILK. 


BHOLLOWAY'S OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
RHEUMATISM. and al! Skin Diseases it isunequalled, 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Spongilla fluviatilis, Lophopus 
crystallinus, Ova of ‘lrout for showing the Circulation of B.ood, and other 
objects; Amaba, Vorticella, Hydra, and other types (Animal and 
Vegetable) for Students. Specimen Tube, with Drawing and Description, 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN _LINK. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
Catalogue of 340 Illustrations by post, 6d. 


OPTIMUS” macic LANTERNS 


\dapted for use with limelight. For dissolving, two lanterns are necessary 


EACH Lantern is efficient for exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 
nation, with Rack and Pinion. Compound 
Condenser of 4-in. diameter, 3-wick Refulgent 
mp. 
Complete i in box oxo « £110 0 
Student’s Lantern to take “demon- 


ube eco 200 

Iron Body, Brass Sliding Tube ove 250 

(Perforated), Brass Sliding Tube ove 210 0 

Mahogany Outside Body 220 
2-Panelled Door, “Brass Stages, and 

” Sliding Tube on 20 


Optimus ” Bi-Unial. ‘Lantern, heses Gittings, £8 8s. 


PERKEN, 


SON, & RAYMEN 


“OPTIMUS” ENLARGING APPARATUS. 


Patent Quick-Acting Rack Adjustment, 


THIS Apparatus comprises superior Mahogany Body Lantern and Long 

Bellows Camera adjusted by Rack and Pinion. The Lantern is 

Gund with powerful Refulgent Lamp, with three wicks, giving brilliant 
ion. Comy d Condensers. 


If with Russian Iron instead 


Condenser. of Mahogany body. 
sin.,no front lens... sin., no lens gsi 
5in., With superior portrait “lens sin.,andlens .. 4102/6 
6in., no front lens oe 6in., no lens 87/6 
6in., with superior portrait lens 6in., andlens 
7in., no front lens... 7in., ne lens 
7in., with superior portrait lens 1273/6 7in., and lens 1737/9 
8in., 256/ 8in., no lens 160/ 
gin., an 290/ gin., 250 
121n., r2in., 


LONDON. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS. 


Bacillus Typhi Abdominalis © 3 Protonemi of Moss 
Bacillus of Diphtheria (L filer) False Membrane fro. na Child ie 3 Type-slide of 409 different Spec cies of Diat» ns, the nane e photo. o- 
Bacillus of Leprosy in Section of Skin ove ous 3 graphed on the shde, unter each sp-cie, in case 
Mildew in Stem of Wheat (Puccinia gramiiis) one ove Type-stide of 80 diff+reat Spzcies of D.atoms th: nam: "photo- 
Fertile Spike of Chara... ove oes graphed on the slide, under each | Sp2c ie, in case one Re 
on Le (Per onospora infe tans) eve Group of about 150 Diatoms from Sendai. Japan, very perfect 
ungus on Leaf of Berberry Berberidis) 
Group of 12 different ‘Species of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &. 
perfect ... th Set of 24 Boatnical Slides (Elementary lees ay arranged 
Stem and Petiole of ‘Virgi nia Creeper, showing defoliati: on oni for the use of Students, in case 
Sieve Tubes in Vegetable Marrow 
CLASSIFIED ; List, representing a Stock of ae ooo First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT'S MIC 20S8COPE is suitable for investigations with the highest powers. The quality an 


oe orkmanship is the oo mia and it is unequalled for stability and convenience of Manipulation by any other medium size or Student 
Instrument. Price from 
WATSON & SONS’ VAN HEU: RCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working parts, 
and is Unsurpassed for Photo-Micrography and all Research of the most del.cate nature. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 


Exhibitions for Excellence of Manufactures. ; _AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA, 


gines. 


overnors. 
g Gas Bags. 


sent out. 
ALL PARTS MADE STRICTLY TO CAUCE. 


74 9 
GAS ENGINES. : 
Crystal Palace Exhibition 
DIPLOMA OF HONOR, 
Highest Award to Gas Engines. 
Patent Starters. 
Patent Tubes for Ignition 
Patent Pendulum G 
Patent Safety Handles. 
Patent Timers. 
Patent Antifluctuatin 
Patent Cataract Governors. 
Change Speed Governors. 
OVER BOO ENGINES always in hand | 
CROSSLEY BROS, Wi, 
Openshaw, Manchester. 


Crossley’s Patent Oil En 
Every Engine Thoroughly Tested] betore bein 


> 
| 
oS 


TO H.R.H. THE PRINCE OF a, THE EMPRESS OF GERMANY. &e, 
BRAND & CO.’S 


SAUCE. 


MUTTON; VEAL & CHICKEN. | EE An excellent relish for “fish, flesh, 
= TURTLE Sour and fowl.” 


COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RicHarp CLay anD Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Txurspay, January 5, 1893. 


A FINE TONIC AND 
DIGESTIVE. 
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A WEEKLY ILLU 


1211, VoL. 47] THURSDAY, 


Registered as a Newspaper at the General Post Office. | 


NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT, 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE. 

ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WricHtT. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 


UPCISIGAW, 


Experiments. 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


NOW READY.—1s., Post Free. 


GRIFFIN’S ILLUSTRATED CATALOGUE 


ELECTRICAL, 
MAGNETIC, 
GALVANIC 

‘APPARATUS. 


Royal 8vo, 144 Pages, with over 400 Illustrations. 42. Post Free, 
JOHN J. GRIFFIN & SONS, L°: 


JANUARY 12, 1893. 


Lantern Microscope and Polariscope, and to the Projection of Scientific 


22 GARRICK STREET, LONDON, W.C. 


ATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


[PRICE SIXPENCE. 


{All Rights are Reserved. 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Our New CaTALOGuE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 
Forwarded on Application. 


NEGRETTI AND ZAMBRA’S 
NEW YEAR’S PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


USEFUL AND 
ORNAMENTAL. 
sauvMmdn 
aNV VANIND ANO 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


Opticians AnD Scientiric InstRuMENT Makers TO THE QUEEN, 
HOLBORN VIADUCT, E.Cc. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAI. PALACE. 
N. & Z.’s Lange Illustrated Catalogue, 1200 Engravings. Price ss. 
Telephone No. 6583. Telegraphic Address: Negretti, London, 


NALDER BROS. & CO. a 
x 

| 
| 
 WALDER BROS. & Co. 

OF 
| 
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ROYAL GEOGRAPHICAL SOCIETY. 
EDUCATIONAL LECTURES. 


SESSION 1892-1893. 


A Series of Ten Educational Lectures will be given under the auspices of 
the Royal Geographical Society by Mr. H. J. Mackinper, M.A, Reader 
in Geo; graphy at the University of Oxford, in the Hall of the University of 
London, 3urlington Gardens (by kind permission of the Senate) on succes- 
sive Fridays, beginning on the third Friday of January (the 2oth), at 5 p.m. 
Tothese Lectures Fellows of the Society will be admitted free. Fellows can 
obtain tickets for members of their familiesat a fee of 5s. each for the course. 
To éoné fide Teachers, Students of the London University Extension Society, 
and Training College Students, the fee will be 5s. ‘lo the general public the 
fee will be 10s. Inall cases the names of the holders will be written on the 
tickets, which are not transferable; and the holders may at any time be 
asked to write their names in a book in the entrance hall 

Application for tickets to be made to the Secretary, 1, Savile Row, Bur- 
lington Gardens, W. 

The subject of Mr. Mackinper’s lectures will be—‘‘ The Relations of 
Geography to History in Europe and Asia”—(1) The Theatre of History. 
(2) The Roads to the Indies. (3) The Belt of Desert and Steppe. (4) The 
Gates of India and China. (5) The Approaches to Europe. (6) The History 
of Russia as a Commentary on its Geography. (7) The Alps asa Factor in 
European History. (8) The Approaches toltaly. (9) The Divisions of Gaul. 
(10) Some Geographical Analyses of British History. 

The Course will be fuliy Illustrated. 

In connection with these lectures, special classes will be held for those who 
wish to pursue the subjects further. They will be under the superintendence 
of the Society's Librarian, HuGH Ropert Mitt, D.Sc. Details as to fees, 
&c., will be subsequently announced. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY Next (JANUARY 17), at 3 o'’clock.—Prof. Vicror 
Horstey, M.B., F.R.S., First of a Course of Ten Lectures on “ The 
Functions of the Cerebellum and the Elementary Principles of Psycho- 
Physiol gy.”” One Guinea the Course. 

THURSDAY (JANUARY 19) at 3 o’clock.—The Rev. Canon AINGER, 
M.A., LL.D., First of a Course of Three Lectures on ‘‘ Tennyson.”” Half-a- 
Guinea. 

SATURDAY (JANUARY 21), at 3 o’clock.—Prof. C. Hupert H. 
Parry, Mus. Do:., M.A., First of a Course of Four Lectures on ** Ex- 
pression and Design in Music” (with Musical Illustrations). Half-a- 
Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 


The Fripav Eve MEETINGS will begin on January 20, when Prof. 
Dewar, M.A., LL.D., 
spheric Air,” at g o "clock. 


To these taint Members and their Friends in are admitted. 


PENYWERN HOUSE MILITARY AND | 


ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
Paincrpac—G. W. pe TUNZELMANN, B.Sc,, M.I.E.E. 


Telegrams—“ Tunzelmann, London.” 


Service AND Universtry DeparTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 


ENGINEERING DgpARTMENT.—The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of | 


Science. and into Engineering Works. 
Special Courses in Electrical Engineering. 


The extensive Physical and Chemical Laboratories are fitted up in the 
m st complete manner for both Elementary and Advanced Work. 


The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 
ProrEessor—EDGAR M. CROOKSHANK, M B. 
DemonsTRATOR—RICHARD T. HEWLETT, M.B. 


The Laboratory is open oy from 10 a.m. to 4 p.m. for INSTRUCTION 
and ORIGINAL RES&ARCH 


Attendance for One Month —— 
Special Post Graduate Course, Friday. Ira. m. tor 220 
Evening Class, Monday, 7 p.in. to 9 p.m. eee 220 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 pt m rir 6 


For Syllabus, apply to the SecrE TARY. 


NATURE 


F.R.S., will give a Discourse on ‘ Liquid Atmo- | 


[Janvaay 12, 1895 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 mn £60 
respectively, open to First-year Students on entrance in OCTO 

Special Classes in CHEMISLRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
gations SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. ‘The Solly Medal and Prize, biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medica! 
Secretary, Mr. Gzorce RenbLe. 

G. H. MAKINS, Dean. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE, 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESS )R of PHYSIOLOGY. The Stipend in 
each case will be £350 per Annum. 

_ Applications, together with Printed Copies of Testimonials, must be sent 
in on or before FEBRUARY 10, 1893. 
For further Particulars apply to 
IVOR JAMES, Registrar. 


University Colleze, Cardiff, December 13, 1892. 


‘DEMONSTRATOR AND ASSISTANT 
LECTURER IN BIOLOGY. 


The Technical Instruction Committee of the Essex County Council des 
ut once the Services of a QUALIFIED TEACHER toassist and work 
under the direction of the Staff Teacher of Bi ylozy. The Veacher’s whole 
time will be required. Salary £130 per Annum and Railway Expenses, with 
an Allowance of £20 for Travelling E xpenses. 

Apply, giving Qualifications, Experience, and Testimonials(Copies), to 
W. Cote, Science Organizer to the Committee, 35 New Broad Street, 
London, E.C. 


_GOVERNMENT GRANT of £4000 for the 


| Promotion of Scientific Research.—Applications for the Year 1893, to be 
| considered at the Annual Meeting of the Government Grant Committee, 
must be forwarded to the SECRETARIES, Royal Society, rs Qn 
House, London, W., marked ‘‘ Government Grant,” before MARCH 
and must be written upon Printed Forms which may be obtained es om 
the AssisTANT SECKETARY. 


| B.Sc. Lond. ( (First in 1st Class Honours) is 
prepared to undertake Coaching in Physics and either 
or by correspondence. —** X,” 20 Rossetti Mansions, S 


2. id. new Set of Byron, Shelley, Keats 
“Prize Essays,’” with Portrait of Foundress and “Gossip.” For 
Essay Circular send addressed halfpenny wrapper to R. M. Craw- 
sHay, Bwlch, Breconshire. 


To Collectors and Buyers of Precious and 

Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
| chant, 12 Frith Street, Suho, W.. has a very large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirka FutTont, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 
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: Just Published, in One Volume, 4to, Price 36s. 


OLD AND NEW ASTRONOMY. 


By RICHARD A. PROCTOR and A. COWPER RANYARD. 


With 31 Plates and 472 Illustrations in the Text. 


.*,* The issue of this Book in Parts is now completed. 


SELF-RECORDING 
BAROMETER. 
With Lever Clock. 


Part 13, ApPpEND!Xx, Price OnE Suitiinc, Now Ready. 


London: LONGMANS, GREEN, & CO. 
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“OPTIMUS” macic LANTERNS 


Adapted for use with limelight. For dissolving, two lanterns are necessary 


FACH Lantern is efficient for exhibitions. 
The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 
nation, with Rack and Pinion. Compound 
Condenser of 4-in. diameter, 3-wick Refulgent 


Lamp. 
Complete in box oxo ° 


£110 0 

Student’s Lantern to take demon- 

: strating tank), with Brass Sliding 
= ‘Tube ... one eve 200 
Russian Iron Body, Brass Sliding Tube ove 250 
” as (Perforated), Brass Sliding Tube ... ons 210 0 
Mahogany Outside Body 220 


” 2-Panelled Door, “Brass Stages, and. 
Sliding Tube ose 


Optimus ” Bi-Unial Lantern, brass fittings, £8 8s, 


2 


° 


PERKEN, SON, & RAYMENT, “s™2"= LONDON. 


“OPTIMUS” ENLARGING APPARATUS. 


Patent Quick-Acting Rack Adjustment. 


THIS Apparatus comprises superior Mahogany Body Lantern and Long 
Bellows Camera adjusted by Rack and Pinion. The Lantern is 
fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 

illumination. Compound Condensers. 
If with Russian Iron instead 


Condenser. of Mahogany body. 
5in., no front lens... on  100/ sin., no lens 
5in., With superior portrait lens ... 127/ sin.,andlens 102/6 
6in., nofrontlens ... oo 233 6in., no lens 87/6 
6in., with superior portrait lens ...  151/ 6in., and lens . ... 1175/3 
7in., no front lens... 7in., no lens 110/ 
7in., with superior portrait lens ... 173/6 7in.,and lens 

256/ 8in., no lens 160/ 
gin., ” ” gin., 99 250/ 
1oin., 360/ roin., 285/ 


12in., 450/ 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on Vizw:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including np merous 

iabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished ov of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrire after Pyrrho- 
tte from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES 
Catalogue of 340 Illustrations by vost, 6d. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
“STABLISHED 1840 Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold. Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, pane de on Quartz, Colorado. Large 
Crystal of Py:oxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 
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NIGHT COUGH 
IN WINTER. 


i teegen DS are troubled with this, many to such 


an extent as to render them incapable of fulfilling 


their daily duties. The SIMPLEST and MOST 
CERTAIN Remedy is a GAS FIRE burning low in 


the bedroom all night. The Cost is very small, the Relief 
is INSTANTANEOUS, Special Gas Fires _ suited 


for this purpose may be obtained from 


Fletcher, Russell & Co., Ltd., 


THYNNE STREET, WARRINGTON ; 
380 KING STREET, MANCHESTER; 


AND 


115 CHEAPSIDE, LONDON, E.C. 


SEE SPECIAL FIRE LIST PATTERNS, 
HN, KN, HR, & KR. 
The two first are also made with Boiling-burners on the top, 
for Nursery use and special emergencies. 


PPP IPI IID IID ID ID ID DDI 


A Large Stock kept for immediate Delivery in case of emergency. 
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SECOND YEAR OF ISSUE. Ready Shortly. SCIENCE INSTRUMENTS. % 
Price 7s. 6d. 


An Illustrated, Priced, and of the Instru- ; 
ments of Science which are used in teaching and demonstrating P 
= every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of i 
Edited by Professor BONNEY, F.R.S., Science to Technical Industries and Pursuits. : 
PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE. a, 
AND CONTAINING CONTRIBUTIONS BR ADY & M ARTI N “3 
BY EMINENT AUTHORITIES. 3 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 
CASSELL & COMPANY, Limited, Ludgate Hill, London. PARTNERS— , 
N. H. MARTIN, C. E. STUART, B Sc., H. SPARGO, A.Sc., F.1.C. ; 
PURCHASERS OF SELF-RECORDING i 
INSTRUMENTS 
Just Published. Price 7s. 6d. 
Self-recording Barometers, 
ELEMENTARY PHYSIOLOGY Self-recording Thermometers, % 
Self-recording Hygrometers, 
FO R STU DENTS Self-recording Galvanometers, a 
Self-recording Rain-gauges, d 
By ALFRED T. SCHOFIELD, M.D., M.R.C.S., &c., 
Author of ‘‘ Physiology for Schools,” &c., &c. With Two are 
Coloured Plates and other Illustrations. 
CASSELL & COMPANY, Limited, Ludgate Hill, London. | 


THE CRY OF THE CHILDREN.—An 
essay on Education by A Free Lance, Author of ‘On the Organisation | This mark has been entered by the Inventors and Manufacturer 
of Science’ He will receive in many quarters censure which must ond 
rank as the highest praise’ (Chemical News). Paper Covers, 2s. 6d. No articles without this Mark are sence. 
net (post-free). WILLIAMS & NORGATE, Leadon 


TO SCIENCE LECTURERS. 
ON SALE BY See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
A MILLAN BOWE Triple constructed for B. J. Mavpen, Esq., this season. New Oxyhydro- 
9 | gen Microscope. Grand Results Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GraTTANn 


CAMBRIDGE. Guinness, Madame &c. Pamphagos 

Science Lecture Sets. Novelties eapest an est. Elaborate! us- 

COMPTES RENDUS HEBDOMADAIRES DES | fated Catalogue 300 pages, 1s.; Postage. sd. Smaller do., 6d. Ronen 

SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4to 23, | lets Free. on SreciAuist, Brewster House, Mortimer Road, 
26 tO 33, 42, 43, 451087, 90, 91. 28 Vols. Half Calf, the rest in Numbers. | Kingsland, N 

(4 Tables, 2 ‘Titles, and 7 Numbers wanting.) In all 75 Vols. 1837 to 

1880. £10 108. NO BELLADONNA NEEDED, 

A long Series of this important Work, containing Articles by Aoust, Arago, 


Bailly, Berthelot, Bertrand, Biot, Cauchy , Chasles, Dupin, Encke, Faye, FO U o N ET’S R E F RACTO M ET E R * 


Gauss, Hermite, Jacobi, Jamin, Jordan, Lacroix, Leverrier, Libri, Moigno, 


oe Feineet, Poison. Poncelet, Saint Venant, Secchi, Serret, Sylvester, OCU LIST’S APPARATUS (PATENT), 


COSMOS. Revue encyclopédique hebdomadaire des progrés SILVER MEDAL, PARIS, 1889. Malic. 

gy et de leurs applications aux Artset I'Industrie. Fondée par a> 

R. de Monfort, redigée par l’Abbé Moigno. (Eurst Series), 1859 See ‘*ENGINEERING,” July 18, 1890. pa 3 

1863, to Vols (Second Series), Les Mondes. 1863 to 1881, 56 Vols. 

Third Series. Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to Shown before the Royal Institution. \ 
1882. 10 10S. 


EDUCATIONAL TIMES. A Monthly Journal of Edu- CURATIVE SPECTACLE S 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 


1890. 41 Vols. in 20, Cloth, and 2 in Numbers. £4 10s. FOR UNEASY SIGHTS. 


Sets of this important Journal are very scarce. It contains valuable 


mathematical questions and solutions, the republication of which, in book MR. A. FOURNET (The Inventor) 


form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 


and Contents of Vol. 40 are want.ng ; otherwise it is perfect. 18 BENTINCK STREET, WELBECK STREET, W. 
Instrument Company, Cambridge. 
Address all communications ‘“‘ Instrument Company Consultation Fee, 5s. 
Cambridge.” Spectacles, Steel Frames, from 7s. 6a. 
Price List of Scientific Instruments, sent post free. Morning Post :—‘**1s bad sight | on the increase?’ is answered by A. a: a 
Illustrated Descriptive List sent on receipt of rs. 6d, | Fournet wish much common sense. ai 
omaopathic Review:—“ lf you need to see, better, yet shrink from | 
The Cambridge Scientific Instrument Company, glasses, read A. Fournet’s ‘ Philosophy of Sight.’” eee 


St. Tibb’s Row, Cambridge. (15 Stamps, from the Author.) 


‘ 
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- NOTICE.—Advertisements and business letters fo, 
2 S TA N LE Y foo NATURE should be addressed to the Publishers, 
Editorial communications to the Editor. The tel. 


Mathematical Instrument Manufacturer to H.M. Government, Council of vabhic address rs #6 n 
India, Science and Art Department, Admiralty, &e. dres of NATURE és PHUSIS, L 


Mathematical, Drawing, and Surveying Instruments SUBSCRIPTIONS TO ‘*NATURE.”’ 


of every description. Ze 

Of the Highest Quality and Finish, at the most Moderate Prices. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | Quarterly ........ sees sO 7 6 
Excellence of Construction of Mathematical Instruments, and the only To ALL PLAcES ABROAD :— 

Mepat in the International Inventions Exhibition 1885 for Mathe- Yearly. 

matical Work. Silver Medal, Architects’ Exhibition, 1386. Half-yearly. ..... 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Quarterly o 8 o 


NEW LIST OF MICROSCOPIC SECTIONS OF FOR 


Three Linesin Column .. . — o 2 6 

ROCKS AND MINERALS, Pertineater 9 
One Eighth Page, or Quarter Column - O18 6 

CONTAINING MANY NEW AND INTERESTING SPECIMENS Quarter Page, or Halfa Column ... 115 © 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, Half a Page, or a Column See Le 
Now Reduced to 1s. 6d. each. All one Price. Money Orders payable to MACMILLAN & CO. 


SPECIAL SETS FOR PHYSIOGRAPHY. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &e. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, ALBERT EDWARD JAMRACH 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘fs unequalled in — incidental to Females. 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. (Late CHARLES JAM RACH), 
‘ew Price Listof Minerals, yey vatigraphical Seriesof Fossils 180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 


ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


CaTaLoGugs GRATIS. 
CABINETS, ~ HAMMERS, &c., 
always in Stoc 
THE ENTOMOLOGIST’S MONTHLY 
THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


Price Sixpence, Monthly. 
by C. G. Barrett, G. Cuampion, F.Z.S., J. W. Douctas 


| 
| W. W. Fow.er, M.A., F.L‘S., R. McLacuian, F.R.S., E. SAuNDERS, 
AND F. L. S., and 
| Lorp WatsinGuaM, M.A., LL D., F.R.S. 


This Magazine, commenced i in 1864, contains standard articles and notes 
on all subjects ¢ with E logy, and especially on the Insectsof 
| the British Isles. 


EPPS’S GLYCERINE JUJUBES. Subscription—Six Shillings per Annum, post free. 


In contact with the glands at the moment they are excited by the act of | London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


1 Paternoster Row. 


sucking, the Glycerine in these agreeable Confections becomes actively 

healing. | N.B.—A Second Series was commenced with the Number fir January 15yo. 
Sold only in Boxes, 7}d., and Tins, 1s. 1}¢., Labelled. 

JAMES EPPS & CO., Homeopathic Chemists, LONDON. THE ENTOMOLOGIST: 


amas ~~ | AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 


LIVI NG SPECI M ENS FOR TH e Edited by Ricuarp Sours, ¥.£.S., 


With the Assistance of 


TR. F.E.S 

Volvox globator, Epistylis flavicans, Spongilla fluviatilis, Lophopus W. Lucas Distant, F.ES. &e. H. 
erystallinus, Ova of ‘I rout for showing the Circulation of Blood, and other Epwarp A. Fitcn, F.L.S., F.E.S. | W. Warren, M.A., F.E.S. 
objects; Amoeba, Vorticella, Hydra, and other types (Animal and Martin Jacosy. F.E.S. . J. Weir, F.L.S., "#2... F.E.S 
Vegetable) for Students. Specimen Tube, with Drawing and Description. J. H. Lecn, B.A., F.L.S., F.E.S. F. B. White, M. D., F.L.S., F.E.S. 
One Shilting, Post Free. There are frequent Lithographed Plates by the best Entomological 


E. BOLTON, Artists, and occasional Woodcuts. 
FARLEY ROAD, MALVERN LINK. London; WEST, NEWMAN, & CO., 54 Hatton Garden. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. — 


NATIONAL LIFE AND CHARACTER: a Forecast. By Cuas. H. Pearson, 


late Minister of Education, Victoria. 8vo, ros. net. 


PIONEERS OF SCIENCE. By O iver Lopce, F.R.S., Professor of Physics in 


the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra Crown 8vo, Cloth, 75. 6. 

A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
work, and tracing thetr influence on the development of human thought. The first part of the course, called ** From Dusk to Daylight,’ 
consists of nine lectures on the men from Copernicus to Newton inclusive, especially Tycho, Kepler, Galileo, Descartes, and aims at 

explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 

course consists of nine lectures on such subjects as the Velocity of Light ; Herschel and the Stars ; the discoveries of Asteroids and of 

Neptune ; Comets and Meteors; and the Tides ; with some biographical details and much scientific exposttion addressed to persons 

yf literary education. 

THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘* Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the Univesity of Cambridge ; Fellow of Caius College. 8vo, Cloth, 7s. 6d. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to make 
the references to recent works as complete as possible, other references are to paper Ss, which themselves give full references, and will there - 
fore serve as a guide to literature of the subject ; and some have been inserted in order to inform ‘the student of the dates at which 
important results were first described.”—From the Preface. 


ELECTRICAL PAPERS. By O iver HeEavisipe. 2 vols., 8vo, 30s. net. 
A TEXT-BOOK OF TROPICAL AGRICULTURE. By H. A. Atrorp Nicno ts, 


M.D., F.L.S. With Lllustrations. Crown 8vo, Cloth, 6s. 


DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Incuts Pat- 


GRAVE, F.R.S. Part IV., Concourse—Debts, Public. Royal 8vo, 3s. 6¢. net. 


THE ECONOMIC JOURNAL. The Journal of the British Economic Association. 


Edited by F. Y. EDGEWORTH. Vol. IL. for 1892. Royal 8vo, Cloth, 21s. 


THE A.B.C. OF THE FOREIGN EXCHANGES. By Georce Ciare, Crown 
Svo, 35. net. 


A REVIEW OF THE SYSTEMS OF ETHICS FOUNDED ON THE 
THEORY OF EVOLUTION. ByC. M. WILLIAMS. Crown 8vo, 12s. net. 


MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY. 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE, WILLIAM SPOTTISWOODE, 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ, DMITRI [VANOWITSH MENDELEEFF., 
SIR JOSEPH DALTON HOOKER, LOUIS PASTEUR. 


WILLIAM HARVEY. 


Proof tmpressitons of these, printed on India paper, may be had from the Publishers, price 
Ss. each; or the Se. of 27 Portraits in a Handsome Portfolio for £7, carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
Proof Impressions of the Portrait of Sir ARCHIBALD GEIKIE, LL.D., F.R.S., issued with 
NATURE for January 5, may be obtained from the Publishers at 5s. each. 


N.B.—This Portrait is the first of a New Series. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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“A light, refreshing, and digestible beverage,— “The typical Cocoa of English manufacture— 
absolutely pure Cocoa of the highest quality.” absolutely pure.”— Zhe Analyst. 
Medical Annual, 1890. 


NO CHEMICALS USED 


(As in the so-called pure Foreign Cocoas). 


Printed by RicHarp CLay anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and r12 Fourth Avenue, New York.—Tuurspay, January 12, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


No. 1212, VOL. 47). 


Registered as a Newspaper at the General Post Office. } } 


THE NEW PATENT WATKIN ANEROID BAROMETER: 


PRICES FROM Amongst many unsolicited Testimonials the 


£5 to £7 following has been received by the maker:— 
ALSO MADE 
WarTcu Size. EDINBURGH, May 31, 1889. 


Dear Sik,—I have just returned 
from a six weeks’ stay at the Ben 


had an opportunity of test- 
ing the admirable qualities 
of your new Watkin’’ 
Aneroid. The result has 
been most satisfactory, the 
extreme error noted being 
only about y4, of an inch. 
During my stay at the Ob- 
servatory the Aneroid was 
frequently tested by taking 
lj t down 2000 feet and then 
7 :omparing it with the stan- 
dJard on my return, The 
/ results obtained speak vol- 
umes for the high-class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
y instrument. 
Cond C. Mossman, 
Scott. Met. Soc. 
To be obtained of all or and Wholesale Houses. 


J.J. HICKS, 8, 9, & 101 HATTON GARDEN, LONDON. 


R. & J. BECK 68, CORNHILL, LONDON, E.C. 


THURSDAY, JANUARY 19, 1895. 


Nevis Observatory,and whilethere | 


[PRICE ‘SIXPENCE, 


[All are 


BROWNING’ Ss 


New 8-Wick Lantern. 


Japanned Tin Body; 4-inch Compound 
Condensers; Double Achromatic Front 
Lenses; with Rack Adjustment; and power- 
ful Three-wick Lamp, in Strong Wood Case, 
complete, price £1 12s. 6d. 
Or with Four-wick Lamp, £1 16s. 6d. 


This is an admirable Lantern for making Photo- 
graphic Enlargements. 
Illustrated Catalogue of Lanterns, 352 pp., Post free. 


JOHN BROWNING, 
Optical & Physical Instrument Maker, 
63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 


NEW YEAR’S PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


USEFUL AND 
ORNAMENTAL. 
saquvmMdn 
aNV ANO 


Barometers, Microscopes, Telescopes, 
Magic Lanterns, &c., &c. 


Illustrated Price Lists posted free to all parts of the World. 


NEGRETT! & ZAMBRA, 


Opticians AND Screntiric INSTRUMENT To om QUEEN, 
HOLBORN VIADUCT, 
Branches :—45 CORNHILL; 122 REGENT “STREET. 
Photographers at the CRYSTAL PALACE, 
N. & Z.’s Large Illustrated Catalogue, 1200 Engravings. Price ss. 6¢ 
Telephone No. 6583. Telegraphic Address: Negretti, London. 
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PENYWERN HOUSE ‘MILITARY AND | 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
PrinciraL—G. W. p—E TUNZELMANN, B.Sc,, M.I.E.E. 


Telegrams—“ Tunzelmann, London.” 


Puetic Service AND Universiry DepaRTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 


ENGINEERING DgepARTMENT.—The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 


Special Courses in Electrical Engineering. 


‘The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 


The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 
TWO NATURAL SCIENCE SCHOLARSHIPS of and £60 


respectively, open to First-year Students on entrance in OCTO 

Special Classes in CHEMISIRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM | 
COLLEGE, 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. ‘lhe Solly Medal and Prize. biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Georce Rene. | 

H. MAKINS, Dean. | 


UNIVERSITY COLLEGE OF ‘SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE, 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESS )R of PHYSIOLUGY. The Stipend in 
each case will be £350 per Annum. 

Applications, together with Printed Copies of Testimonials, must be sent 
in onor before FEBRUARY 10, 1893. 

For further Particulars apply to 

IVOR JAMES, Registrar. 


University ania Cardiff, December 13, 1892. 


UNIVERSITY COLLEGE, LONDON. 


The Council will shortly proceed to appoint a Quain Student in Biology 
(Botany Section). Candidates (who must have attended for at least Three 
‘erms, one or more Classes in Botany at the Coilege) should forward their 
applications to the Secretary by January 30th. They should give particulars 
of their College Course, and of any distinctions gained at the Universities 
or elsewhere. 
The value of the Studentship is £100 per annum. 
J. M. H YRSBURGH, M.A., 
Secretary. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 


Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
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NATURE. —A Complete Set, Vols. I.-XLV.., 


in Publishers’ Cloth Binding ; excellent pineal Price £10 10s. net 
Apply to Mr. J. Hass, Chemical House, Londo 


To Collectors and Buyers of Precious and 


i Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a ve large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lesquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Spongilla fluviatilis, Lophopus 
erystallinus, Ova of Trout for showing the Circulation of Blood, and other 
| objects; Amoeba, Vorticella, Hydra, and other types (Animal anc 
Vegetable) for Students. Specimen Tube, with Drawing and Descriptio: 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


MINERALOGY. _ 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840. Late 277 STRAND. 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agate: 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 

LATEST ARRIVALS 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautifu! 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 

hlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
he Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossi/s 
Post Free. 

ROCK SECTIONS for the MICROSC: /PEfrom 1s. 6d. each, Pos Free. 
CaTaLocugs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


NEW ZOOLOCICAL MICROSCOPICA: SLIDES. 


SPONGES :— AN ELIDA :— 


Herer nereis form of N. Jai! 
Sycon ciliatum, showing flagella lanti, 1s. 6d. 
of collar cells—very fiue, 2s. 


€ Repro. bud of Syllis, 1s. 3d. 
Tsodictya ingalli, sec. showing Autolytus prolifer, wale, 1s. 3d. 
** problematical ”’ fibres and gas- 


Serpula pect*nata, 1s 6d. 
trulz, 1s. 6d. Othonia fabricia, 1s. 6d. 


TUNICATA :— 
HYDROZOA:— Tadpole larve of Afplidium. 
full anatomy shown, ts. 6d. 
Eudendrium developing gonads, Adult Pe-othora listeri, 1s. 3d. 
1s. 6d. 


Adult Clavellina (very fine), 2s. 
Bougainvillia, 1s. 3d. to 1s. 6d PISCES :— 


Plumularia halecioides. 15s. 6d. Entire xus in repro., 
Virgularia mirabilis, 1s. 3a. 2s. 6d., 
(The jast four are very beautiful, s. & hee of embryo shark, 


‘is. 6d. 
The above Series in Cloth Covered Box sent o t free for 22s. 


DISSECTING TYPES.—All Forms required for Science 
Courses. 


SINEL & HORNELL, Biological Laboratory, Jersey. 


and have polyps fully expanded.) 
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CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Furtont, 
Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
ute from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


BEST RAPER’S INK (DICHROIC) 
BLACK When this Ink is used writing 


becomes a pleasure. 
IN May be had from all Stationers. 
KNOWN In Jars, 6d., is., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forpes. New 
Triple constructed for B. J. MAcpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTan 
Guinness, Madame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5§¢. Smaller do., 6¢. Pamph- 
lets Free—HUGHES, Speciauist, Brewster House, Mortimer Road, 
Kingsland, N. 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double and Triple, as made for the Royal Institution of Great Britain, 
the Royal Dublin Society, Oxfofd and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.”’ 

The Author of ** The Book ofthe Lantern’’ says :—‘*The most complete 
and perfect projection apparatus ever devised.’” 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight. 

Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany, Roots, Grasses, Manures, Live Stock, &c. 
lllustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 
Catalogue, 144 pages, 6d. 
NEWTON & CO., 
Manufacturing Government, 


Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON, 
OO 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


| Mathematical, Drawing, and Surveying Instruments 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. . 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 

leph Galv s, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 

Larce CaTALocvE, Fifth Edition, Royal 8vo, 
144 pp-, 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co, 
Western Electrical Works, Bristol. 


London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, AcEnt.) 1876. 


SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES 
Catalogue of 340 Illustrations by post, 6d. 
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JU. & A. CHURCHILL, PUBLISHERS. 


In Two Vols. Royal 8vo, with numerous Illustrations. Vol. I, Now Ready. Price 28s. 


A TREATISE ON HYGIENE AND PUBLIC HEALTH. 


Edited by THOMAS STEVENSON, M.D., F.R.C. 


Lecturer on Chemistry and on Medical Jurisprudence at Guy's Hospital, Official Analyst to the Home Office ; and 


SHIRLEY F. MURPHY, 
Medical Officer of Health of the County of London, late Lecturer on Public Health at St. Mary’s Hospital. 


HANDBOOK OF HYGIENE AND SANITARY SCIENCE. By Georce 


WILSON, M.D., 'D.P.H., F.R.S.E. Seventh Edition, greatly Enlarged and for the most part Rewritten. 
12s, 6d. 


PHYSICAL EDUCATION. By Freperick Treves, 


Lecturer on Anatomy at, the London Hospital ; 
Royal 8vo, 2s. 6d. 


ELEMENTS OF HUMAN PHYSIOLOGY. By E. H. Srartine, M.D. Lond., 


Lecturer on Physiology at Guy’s Hospital. With 100 Illustrations. Feap. 8vo. 6s. 6d. 


A GUIDE TO THE SCIENCE OF PHOTO-MICROGRAPHY. By Epwarp 


C. BOUSFIELD,'L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 
Seventh Edition. 


Crown 8vo, 


F.R.C.S., Surgeon to, and 


Member of the Board of Examiners of the Royal College of Surgeons. 


In which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, 
Enlarged, and Revised. With 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S. ; 
A. MILNES MARSHALL, M.A., D.Sc., M.D., F.R.S. ; and W. F. R. WELDON, M.A., F.R.S. 


Contents of No. CXXXV., with Eleven Plates (January), Price 10s. :— 
On the Relationships and Role of the Archoplasm during Mitosis in the Larval Salamander. By JoHN E. S. Moore, A.R.C.S. 
(From the Huxley Research Laboratory, Royal College of Science, London.) 
On the Occurrence of Embryonic Fission in Cyclostomatous Polyzoa. By SIDNEY F. HARMER, M.A., B.Sc., 
College, Cambridge, and Superintendent of the University Museum of Zoology. 
Two New Genera and some New Species of Earthworms. By FRANK E. BEDDARD, M.A., F.R.S., Prosector to the Zoological 
Society of London. 
Observations on the Gregarines of Holothurians. 
Comparative Anatomy, Oxford. 
A New Sporozoon in Amphioxus. 
Studies on the Protochordata. 


Fellow of King’s 


By E. A. MINcHIN, B.A., Assistant to the Linacre Professor of Human and 


By E. C. PoLLarp, B.Sc. 
By ARTHUR WILLEY, B.Sc. Lond., Colambia College, New York. 


COMMERCIAL ORGANIC ANALYSIS. By AtrrepD H. Aten, F.I.C., F.C.S 
Vol. III., Part II. 8vo. 18s. 
CONTENTS :—Amines and Ammonium Bases—Hydrazines-~Antipyrine—Aniline and its Derivatives—Pyridine, Quineline 
Acridine— Reactions, Isolation and Synthesis of Vegetable Alkaloids—Conine, Nicotine, Tobacco—Aconite Bases—Mydriatic 


Alkaloids—Cocaine—Morphine, Morphiometry, Opium— Strychnine—Cinchona Alkaloids, Quinine Testing, Cinchona Barks 
—Berberine and Hydrastine—Caffeine and Theobromine—Tea—Cofies—Cocoa. 


Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


WAGNER'S MANUAL OF CHEMICAL TECHNOLOGY. 


Translated and Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the Thirteenth Enlarged German Edition as Remodelled pated DR. FERDINAND FISCHER. 


Seventh Edition, Revised and greatly Sal, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; 
‘Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edited by W. NORTH, M.A. Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. W. GERRARD, 
Pharmacist to University College Hospital ; Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc., 
C. F. BAKER, B.Sc., of University wetenatell Mr. j. T. NORMAN, and other Scientific Contributors. 


LONDON: 11, NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, January 19. 

Rovat Society, at 4.30.—The Bakerian Lecture: The Rate of Explosion 
in Gases: Prof. H. B. Dixon, F.R.S. 

Linnean Society, at 8.—The Plants of Malanji, collected by Mr. °A. 
Whyte, and described by Messrs. Britten, Baker, and Rendle: W. Car- 
ruthers, F.R.S.—Report on the District traversed by the Anglo-French 
Sierra Leone Boundary Commission : G. F. Scott Elliot. 

CuemIcaL Society, at 8.—The Determination of the Thermal Expansion 
of Liquids: Prof. T. E. Thorpe, F.R.S.—The Thermal Expansion and 
Specific Volumes of Certan Paraffins and Paraffin Derivatives: Prof. 
Thorpe, F.R.S., and Lionel M. Jones. —The Hydrocarbons formed by 
Decomposition of the Citrine Dihydrochlorides: W. A. Tilden, F.R.S., 
and Sidney Williamson.—Camphorsulphonic Derivatives: F. S. Kipping 
and W. J. Pope.—Note on the Decaphanes formed from Terpenes and 
Camphor: Henry E. Armstrong. 

Socierv oF ARTS, at 4.30.—The Currency Problem: J. Barr Robertson. 
INSTITUTION OF CIVIL IXNGINEERS, at 2 3>.—Students’ Visit tothe Works 
of Messrs. Maudslay, Sons, and Field, Westminster Bridge Road, S.E. 

Rovat INsTITUTION, at 3.—Tennyson : Rev. Canon Ainger. 

Lonpvon INstiruTion, at 6.—Electric Lighting (2) Electric Lamps: Prof. 
Silvanus Thompson, F.R.S. 


FRIDAY, JANUARY 20. 
Society or Arts, at 8.—The Development and Transmission of Power 
from Central Stations : Prof. W. Cawthorne Unwin, F.R.S. 
i at g.—Liquid Atmospheric Air: Prof. Dewar, 


SATURDAY, JANUARY 21. 
Royat InsTiTruTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


SUNDAY, JANuary 22. 
Sunpavy Lecture Society, at 4.—A Natural Cycle—An Experimental 
Review of the Actions of Animal and Plant Life on the Atmosphere : 
Prof. Vivian B. Lewes. 


MONDAY, Jaxvary 23. 
ARISTOTELIAN Society, at 8.— 
Lonpon INsTiTUTION, at 7.—Pepys’ Diary and its Musical Notes (Illus- 
trated) : Prof. Bridge. 


TUESDAY, Janvary 24. 
INstTITUTION OF CiIvIL ENGINEERS, at 8.—Gas Power for Electric 
Lighting : J. Emerson Dowson. (Discussion.) 
Rovac InNsTiTUTION, at 3.—The Functions of the Cerebellum, and the 
Py Principles of Psycho-Physiology: Prof. Victor Horsley , 


WEDNESDAY, January 25 
GeoLocicat Society, at 8.—On Inclusions of Tertiary Granite in the 
Gabbro of the Cuilin Hills, Skye : and on the Products resulting from the 
Partial Fusion of the Acid by the Basic Rock: Prof. J. W. Judd, F.R.S. 
—Antaracite and Bituminous Coal-beds: W. S. Gresley. 


THURSDAY, January 26. 
INSTITUTION OF ELecTRICAL ENGINEERS, at 8.—Inaugural Address of the 
President : W. H. Preece, F.R.S 
Rovat INSTITUTION, at 3.—Tennyson: Rev. Canon Ainger. 
Lonpon InstiTuTION, at6.—Electric Lighting (3) Accessories and Meters : 
Prof. Silvanus Thompson, F.R.S. 


FRIDAY, JaANuarRY 27. 
PuvsicaL Society, at 5.— Japanese Magic Mirrors: S. P. Thompson, 
F.R.S.—The Perception of Colour: W. F. Stanley. —Recent Determina- 
oe Molecular Refraction and Dispersion: Dr. J. H. Gladstone, 


(nscituTion oF Civit ENGINEERS, at 7.30.—The Disposal of Town- 
Refuse by Burning, and the Application of the Heat thereby Generated : 
Arthur S. Butterworth. 

Rovat Institution, at 9.—The Just-Perceptible Difference: Francis 


Galton, F.R.S. 
SATURDAY, January 28. 
Rovat Botanic Socigry, at 3.45. 
Rovat InsTiTUTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


SCIENCE INSTRUMENTS. 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 


Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


THE FAUNA OF BRITISH INDIA, 


INCLUDING CEYLON AND BURMAH. 
Published underthe Authority of the Secretary of State for India in Coune 
Edited by W. T. BLANFORD. 

Medium 8vo, with numerous Woodcuts. 


MAMMALIA, By W. T. F.R.S. 1 Vol., 
Complete. Price £1. 


FISHES. By F. Day, C.I.E., LL.D. 2 Vols. Price £1 

BIRDS. By Evcene W. Oares, F.Z.S. Vol. I., Price 
4&1; Vol. 11., Price 15s. 

REPTILIA and BATRACHIA. By G. A. Boutencer, 


1 Vol., Complete. Price £:. . 
MOTHS. byG. F. Hampson. Vol. I. Price £1. 
London: TAYLOR & FRANCIS, Red Lion Court, Fleet Street. 
Calcutta : THACKER, SPINK, & CO. 
Bombay : THACKER & Lrp. 
Berlin: R. FRIEDLANDER UND SOHN, Carlstrasse II. 


Now Ready, Profusely Illustrated, Price 7s. 6a. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, King William Street, Strand. 


Just Published, Imperial 8vo, 380 pages, with two Plates, and 250 
Illustrations. 18s., Cloth Gilt. 


THE MICROSCOPE : its Construction and 
Management, including Technique, Photo-Micregrapby, and the Past 
and Future of the Microscope. By Dr. HENRI VAN HEURCK. 
English and Re. Edited by WYNNE E. BAXTER, 
F.R.MLS., F.G.S. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science’ ‘‘ He will receive in many quarters censure which must 
rank as the highest praise’ (Chemical News). Paper Covers, 2s. 6d. 
net (post-free). WILLIAMS & NORGATE, London. 


“Prize Essays,” with Portrait of Foundress and ‘‘Gossip.” For 
Essay Circular send addressed halfpenny wrapper to R. M. Craw- 
sHay, Bwlch, Breconshire. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


COMPTES RENDUS HEBDOMADAIRES DES 
SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4to 23 
26 to 33, 42, 43, 45087, 90, gt. 28 Vols. Half Calf, the rest in Numbers 
(4 Tables, 2 Titles, and 7 Numbers wanting.) In all 75 Vols. 1837 to 
1880. £10 10s. 

A long Series of this important Work, containing Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Biot, Cauchy, Chasles, Dupin, Encke, Faye, 
Gauss, Hermite, Jacobi, Jamin, mg Lacroix, Leverrier, Libri, Moigno, 
Monge, Poinsot, Poisson, Poncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. 

COSMOS. Revue encyclopédique hebdomadaire des progrés 
des Sciences et de leurs applications aux Artset |'Industrie. Fondée par 
B. R. de Monfort, redigée par l’Abbé Moigno. (First Series), 1859 
to 1863, ro Vols. (Second Series), Les M aie. 1863 to 1881, 56 Vols. 
Third Series. Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 
1882. £10 10s. 

EDUCATIONAL TIMES. A Monthly Journal of Edu- 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2 in Numbers. £4 10s. 

Sets of this important Journal are very scarce. It contains valuable 
mathematical questions and solutions, the republication of which, in book 
form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 
and Contents of Vol. 40 are wanting ; otherwise it is perfect. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.”’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, | 
St. Tibb’s Row, Cambridge. 
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BREAKFAST—SUPPER, 


EPPS: 


CRATEFUL—COMFORTINC. 


COCOA 


BOILING WATER OR MILK, 


[HOLLOWAY 'S OINTMEN 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and | 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it isunequalled 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele. 
graphic address of NATURE #s “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO ‘‘NATURE.” 


Half-yearly 
Quarterly 
To ALL PLACES ABROAD :— 


Half-yearly 
Quarterly 


CHARGES FOR 
Three Lines in Column 
Per Line after 
One Eighth Page, or Quarter Column . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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TS. 


MESSRS. MACMILLAN NEW BOOKS. 


COMPLETION OF THE SECOND VOLUME. 
A SHORT HISTORY OF 
THE ENGLISH PEOPLE, 


By J. K. GREEN, M.A. 
ILLUSTRATED EDITION. 

Edited by MRS.J. R. GREEN and MISS KATE NORGATE., 
Vol. I. and II. (containing Parts I. to XX.) With 

Coloured Plates and numerous Illustrations Super Royal 

8vo, cloth, 12s. net. each. 
*.* Cases for binding, Is. 6d. net. 

THE SPEAKER.—‘‘A collection so varied and complete 
of all that pictorial art can do in preservation and reproduction | 
of young England during its nine centuries of childhood and 
adolescence has never yet been brought together, much less 
wedded to written history.” 

GUARDIAN.—‘ The second volume of the illustrated 
edition is even more magnificent than the first. The illustra- 
tions are exactly what their name implies. ‘Ihey lighten up the 
history. Places, buildings, persons, all receive their due share 
of attention, and how large that share is may be inferred from 
the fact that the description of them and the sources whence they 
are derived occupies some five-and-twenty pages. Indeed, they 
are a ‘short history’ in themselves.” _ 

NEW BOOK BY MONTAGU WILLIAMS, Q.C. 

ROUND LONDON, DOWN EAST AND 
UP WEST. By MONTAGU WILLIAMS, Q.C. 8vo, 
15s. 

NEW AND CHEAPER EDITION OF MR. CHARLES 

BOOTH’S WELL-KNOWN WORK. 

LIFE AND LABOUR OF THE PEOPLE 
IN LONDON. Edited by CHARLES BOOTH. 
Vol. I. EAST CENTRAL AND SOUTH LONDON. 
Vol. Il. STREETS AND POPULATION CLASSI- 
FIED. Crown 8vo, Cloth, 3s. 6d. each. Book of Maps, 
Crown 8vo, 5s. 

* The remaining Volumes—Vol. III. Blocks of Buildings, 
Schools, and Immigration ; Vol. 1V. East London Industries— 
will follow at monthly intervals, uniform in size and price. 


NEW AND CHEAPER EDITION. 


RECORDS OF TENNYSON, RUSKIN, 
AND BROWNING. By ANNE RITCHIE. Now 


| 


Ready. Revised and Cheaper Edition, Globe 8vo, 
Cloth, 55. 


| government came to be evolved. 


NEW BOOK BY THE HON. REGINALD BRETT. 


| FOOTPRINTS OF STATESMEN DURING 
THE EIGHTEENTH CENTURY IN ENGLAND. 
By the Hon. REGINALD B. BRETT. Crown 8vo, 6s. 

TIMES.—‘‘ Mr. Brett writes pleasantly and suggestively 
enough on a theme which, however familiar, he manages to in- 
vest with a certain air of freshness. His readers must be hard 
to please if they are not entertained, and they must be very well 
informed if their curiosity is not stimulated by his bright and 
vivid sketches of personalities and events.” 

DAILY CHRONICLE.—‘“ A clever study, not so much of 
the character of statesmen in the last century, as of the process 
by which what we now know as our system of constitutional 
It is therefore a little work 
that ought to be mastered by every youthful student of politics 
ag has any hope of ever playing an important part in public 
ife 

NEW AND CHEAPER EDITION. 


LETTERS OF JAMES SMETHAM. With 
an Introductory Memoir, Edited by SARAH SME- 
THAM and WILLIAM DAVIS. With a Portrait. 
Second and Cheaper Edition. Globe 8vo, 5s. 

ATHEN A2UM.—*‘* These letters are the finest sort of record 
of the man, a noble, an inspiring record, and they are, as letters, 
perhaps among the best ever written.” 


NEW BOOK BY JAMES RUSSELL LOWELL. 


THE OLD ENGLISH DRAMATISTS. By 
JAMES RUSSELL LOWELL. Crown 8vo, Cloth, 5s. 
TIMES.—‘‘ They are fuil of genial wisdom, the delicate 
literary sensibility, the epigrammatic felicity, and the robust 
critical good sense which give Lowell his high rank among the 
men of letters of his time. There is not a dull page in the little 
volume, and there are very few paragraphs that do not sparkle 
with mature and genial wisdom.” 


NEW VOLUME OF THE GOLDEN TREASURY 
SERIEs. 


THE ART OF WORLDLY WISDOM. By 
BALTHASAR GRACIAN. Translated from the Spanish 
by JoserH JAcons. With Vignette. 18mo, Cloth, 2s. 6d. 
net. 

SCOTSMAN,—“ Of Mr. Jacobs’ work it would be difficult 
to speak too highly. He has made the old Spanish Jesuit’s 
clear-cut maxims accessible to British readers, and has rendered 
them into English with admirable felicity. . The little book 
is admirably complete, with its biographical and bibliographical 
introduction.” 


MACMILLAN AND CO.,, LONDON. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


NATIONAL LIFE AND CHARACTER: a Forecast. By Cuas. H. Prarson 


late Minister of Education, Victoria. 8vo, 10s. net. 


PIONEERS OF SCIENCE. By Otiver Lopce, F.R.S., Professor of Physics in 


the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra Crown 8vo, Cloth, 7s. 6d. 


A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
wrk, and tracing their influence on the development of human thought. The first part of the course, called ** From Dusk to Daylight,” 
consists of nine lectures on the men from Copernicus to Newton inclusive, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course consists of nine lectures on such subjects as the Velocity of Light ; Herschel and the Stars ; the discoveries of Asteroids and of 
Neptune ; Comets and Meteors; and the Tides ; with some biographical details and much scientific exposition addressed to persons 
of literary education. 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 8vo, Cloth, 7s. 6d. 


The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. The references given, though extensive, are not intended to be exhaustive. An effort has been made to make 
the references to recent works as complete as possible, other references are to papers, which themselves give full references, and will there - 
fore serve as a guide to literature of the subject ; and some have been inserted in order to inform the student of the dates at which 
important results were first described.” —From the Preface. 


ELECTRICAL PAPERS. By O iver Heavisipe. 2 vols., 8vo, 30s. net. am 
A TEXT-BOOK OF TROPICAL AGRICULTURE. By H. A. Atrorp Nicuotts, 
M.D., F.L.S. With Illustrations. Crown 8vo, Cloth, 6s. 

DICTIONARY OF POLITICAL ECONOMY. Edited by R. H. Ineuts Pat- ‘ 
GRAVE, F.R.S. Part IV., Concourse—Debts, Public. Royal 8vo, 3s. 6. net. 

THE ECONOMIC JOURNAL. The Journal of the British Economic Association. s 
Edited by F. Y. EDGEWORTH. Vol. II. for 1892. Royal 8vo, Cloth, 21s. 

THE A.B.C, OF THE FOREIGN EXCHANGES. By Georce Care, Crown 
Svo, 35. net. 

A REVIEW OF THE SYSTEMS OF ETHICS FOUNDED ON THE 
THEORY OF EVOLUTION. ByC. M. WILLIAMS. Crown 8vo, 12s. net. ; 

THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. Ee 

THE THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS 

IN ELECTRICI1Y AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics in the University 
College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 
Vol. I., already published, price 125. 6d. 
NEW WORK BY MR. R. B. HAYWARD, 
Now Ready, Crown 8vo, Cloth, 8s. 6d. wy 

THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. _ 
By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Master in Harrow School, formerly Fellow of 
St. John’s College, Cambridge. Crown 8vo, Cloth. 

NEW BOOK ON MECHANISM. 
Imper. 8vo, 30s. net. 

MODERN MECHANISM. Exhibiting the latest progress in Mechanics, Motors, a 
and the Transmission of Power. Edited by PARK BENJAMIN, LL.B., Ph.D., Editor of ‘* Appleton’s Cyclo of Applied B 
Mechanics” Edition of 1880, Me uber of the American Soziety of Mechanical Engineers, of the American Institute of : 
Electrical Engineers, and of the British Chartered Institute of Patent Agents. Illustrated. i ; az 


THE ELEMENTS OF GRAPHIC STATICS. A Text-Book for Students of 


Kngineering. By L. M. HOSKINS, Professor of Pure ani Applied Mechanics in the Leland Stanford Junior University 
formerly Professor of Mechanicsin the University of Wisconsin. 8vo, cloth, ros. net. wai 


MACMILLAN AND CO., LONDON. 
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NEW AND INTERESTING MICROSCOPIC OBJECTS. 


s. 
Bacillus Typhi Abdominalis on ove © 3 @ Protonema of Moss de & 
Bacillus of Diphtheria (L-ffler) False Membrane from a Child ... 0 3 0 Type-slide of 400 different Species of Diatoms, the name photo- 
Bacillus of Leprosy in Section of Skin exe eee ovo as ©@ 3 © graphed on the slide, under each specie, in case... on one ° 
Mildew in Stem of Wheat (Puccinia gramiuis) +. o1ry Type-slide of 80 different Species of. Diatoms, the name photo- 
Fertile Spike of Chara _.... one oon © £ © graphed on the slide, under each specie, in case.... 
Fungus on Leaf of Potato (Peronospora infestans) eve “ © FT 0 Group of about 150 Diatoms from Sendai, Japan, very perfect ... 0 6 4 
Fungus on Leaf of Berberry Berberidis) 


Group of 12 different Species of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &c. ... { 
perfect ... es r 6 Set of 24 Boatnical Slides (Elementary Tiss ues) spemally arranged 
Stem and Petiole of Virginia Creeper, showing defoliation for the use of Students, in case we 
Sieve Tubes in Vegetable Marrow ooo © © 
CrassiFiep List, representing a Stock of 40,000 First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 

. WATSON & SONS’ TRIPOD EDINBURGH STULENT’S MICKOSCOPE is suitable for investigations with the highest powers. The quality and 
Workmanship is the finest possible, and it is unequalled for stability and convenience of Manipulation by any uther medium size or Students 
Instrument. Price from £4 5s. 

WATSON & SONS’ VAN HEURCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. . 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


OPTICIANS TO HER MAJESTY S GOVERNMENT, 
W. WATSON & SONS, 977013 HIGH HOLBORN, LONDON, W.C. 


Exhibitions for Excellence of Manufactures. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
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60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Patent Quick-Acting Rack Adjustment, 


FACH Lantern is efficient for exhibitions’ THis Apparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives crisp definition, being a Bellows Camera, adjusted by Rack and Pinion. The Lantern is 


superior Achromatic Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. pound illumination. Cc d Condensers. 
Condenser of-4-in. diameter, 3-wick Refulgent 


If with Russian Iron instead 


mp. 
Complete in box ees © Condenser Mahogany body. 

Student’s Lantern to take demon- Sin.,nofrontlens ... 100/ sin.,molens  ...75/ 
strating tank), with Brass Sliding 5in., With superior portrait lens 127/ sin.,andlens ... 102/6 
Russian Iron Body, Brass Sliding Tube... one ove 2 5 o  6in., with superior portrait lens ... 151/ 6in., and lens... 115/3 
” (Perforated), Brass Sliding Tube... 210 o 7in.,nofrontlens ... -155/ 7in., no lens oo 
Mahogany Outside Body on ox 220 7in., with superior portrait lens ... 173/6 gin.,andlens =137/9 
~2-Panelled Door, Brass Stages, and 8in., ” —256/ 8in., no lens 

Sliding Tube a 420 9M, ” ” gin., ” 250 

Toin., ” ose 1oin., 285 

‘Optimus ” Bi-Unial Lantern, brass fittings, £8 8s. , 


PERKEN, SON, & RAYMENT, “um” LONDON 
y HOLBORN VIADUCT 
Printed by RicHarp CLay anp Sons, LiMiTED, at 7_and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
ACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth Avenue, New York.—Tuurspay, January 19, 1893. 
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upensnaw, Wiancnester. 


No. 1213, VoL. 


Registered. as a at the Post | Office. 


NEWTON & CO’S 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 

Contains NEW SETS OF LANTERN SLIDES on 
(Photo-micrographs.) 
ASTRONOMY. Knowledge ”’ Series.) 
AGRICULTURAL BOTANY. (Photo-micrographs. ) 
LIFE-HISTORY OF WHEAT. (Pnhoto-micrographs.) 
INJURIOUS INSECTS. (By Miss Ormerop.) 
BEES AND BEE CULTURE. Doe i W. Cowan, Esq.) 
TRIP ROUND THE WORL Howarp FARMER, Esq.. 
LIFE AND WORKS OF LORD TRNNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. (101 Shdes.) &c., &c. 


Contains, also, particulars of the most recent 
SCIENTIFIC LANTERNS, 


PROJECTING MICROSCOPES 
PROJ 


NEWTON & CO., 


(RY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION) 


S$ FLEET STREET, LONDON. 
NOW READY.—1s., Post Free. 


GRIFFIN’S ILLUSTRATED CATALOGUE 


ELECTRICAL, 
MAGNETIC, 

& GALVANIC 

APPARATUS. 


Royal 8v0, 144 Pages, with over 400 Illustrations. 1s. Post Free. 
JOHN J. GRIFFIN. & SONS, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WOoRDSWORTH. 


_ THURSDAY, JANUARY 2 26, 1893. 


22 GARRICK STREET, LONDON, W.C. 


_ [Price SIXPENCE. 


[All are 


'NALDER BROS. & Co., 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.Cc. 


Our New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 
Forwarded on Application. 


NALDER BROS. & Co. 


NEGRETTI AND ZAMBRA’S 
NEW YEAR’S PRESENTS. 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPTION. 


NO 


USEFUL AND 
ORNAMENTAL. 
ANV V4NIND @ 


Barometers, Telescopes, 


Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the World. 


NEGRETTI & ZAMBRA, 


Opticians AND Screntiric INSTRUMENT TO QuEEN, 
HOLBORN VIADUC .c. 
Branches :—45 CORNHILL; 122 REGENT” STREET. 
Photographers at the CRYSTAL PALACE. 
N. & Z.’s — Illustrated Catalogue, 1200 Engravings, Price 5s. 6. 
Telephone No. 6583. Telegraphic Address: Negretti, London. 
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UNIVERSITY OF EDINBURGH. 


The University Court of the University of Edinburgh will on Monday, 
February 13 next, or some subsequent day, proceed to the appointment of 
an additional Examiner in each of the following Departments, viz :— 

(1) In the Department of Cuemistry for Graduation in Arts, Science and 
Medicine, at a salary of 475 per annum.. (2) In the DEPARTMENT OF 
Puntic Hearn for Graduation in Science, who shal! examine in LAnora- 
rory Work for the First Examination for the Degree of B.Sc. in Public 
Health, at a salary of £40 per annum, a sum of £10 a year for travelling 
and other expenses is allowed in the case of each additional Examiner, if 
not resident in Edinburgh, or the immediate neighbourhood. 

Each applicant should lodge with the uadersigned, not later than Monday, 
February 6 next, sixteen copies of his application and sixteen copies of any 
testimomals he may desire to present. One copy of the application should 
be signed. Applicants who send in Testimonials must not send more than 
four. M. C. TAYLOR, 

University of Edinburgh, January 23, 1893. Secretary, Univ. Court. 


UNIVERSITY OF EDINBURGH. 


The University Court of the University of Edinburgh will on Monday, 
February 13 next, or some subsequent day, proceed to the appointment of 
an additional Examiner, who shall examine in Botany for Graduation in 
Arts, Science, and Medicine in the University. 

The Salary is £75 per annum with an allowance of £10 a year for travelling 
and other expenses, in the case of an Additional Examiner not resident in 
Edinburgh, or the immediate neighbourhood. 

Each applicant should lodge with the undersigned not later than Monday, 
February 6 next, sixteen copies of his application, and sixteen copies of any 
Testimonials he may desire to present. One copy of the application should 
be signed. Applicants who send in Testimonia!s must not send more than 
four. M. C. TAYLOR, 

Univessiey of Edinburgh, January 23+ 1893. Secretary, | Univ. Court. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and £60 

respectively, open to First-year Students on entrance in OCTOBER. 
cial Classes in CHEMISTRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
‘COLLEGE. 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden. Medal for Surgery are awarded 
annually. The Solly Medal and Prize. biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. GzorGe 

G. H. MAKINS, Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


INSTRUCTION IN PRELIMINARY SCIENCE. 


Courses of Lectures and Practical Laboratory Instruction in BIOLOGY, 
‘CHEMISTRY, and PHYSICS, adapted to the requirements of Students 
studying for the PRELIMINARY SCIENTIFIC (M.B.) EXAMIN A- 
TION of the University of London are given by the Lecturers throughout 
the year. Special arrangements are made for Students wishing to go up 
for Examination in January and for those who have recently matriculated. 

Fee for the whole Course of Instruction, £18 18s. 

For Particulars apply Personally or by Letter, Dr. T. W. SHORE, 
Warden of the College, St. Bartholomew’s Hospital, E.C. 


GRESHAM COLLEGE, 
BASINGHALL STREET, E.C. 

A further Course of Lectures on the “‘ Laws of Chance ” will be delivered 
by Kart Pearson, M.A., Gresham Professor of Geometry, on the Evenings 
of JANUARY 31, FEBRUARY 1, FEBRUARY 2, and FEBRUARY 3. 
The Lectures, which will be of an Elementary Character, are free to the 
(public, and commence at 6 p.m. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
Princirac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 


Pusiic Service AND University DepARTMENT.—For students preparing 
‘for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING Department —The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science. and into Engineering Works. 

Special Courses in Electri¢éal Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
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LONDON G GEOLOGICAL FIELD CLASS. 


A Course of Four Lectures will be delivered by Prof. H. G. SEE.ey, 

R.S., on ‘* The Fossil Reptiles of the Thames Basin,”’ at the Memoria! 
Hall, Farringdon Street, E.C., at 7 p.m., on FEBRUARY 7 and the three 
following Tuesday Evenings. Course Tickets 5s. each, to be had of the 
Hon. Sec., Mr. J. H. — 30 and 31 Hatton i E.C. 


WANTED—« Nature.”’ 


Nos. 427, 428, 472, and November 14, 1878. Nos. 618 and 630; 1881. 
No. 651; 1882. No. 705; 1883. Price offered by F. A. C. Richardson, 
Elmfield, Stoneygate, Leicester. 


TELESCOPES FOR SALE. 


Two very fine refleztors by Cook, diameter of mirror, 84 by 6 in. respec- 
tively, perfect condition. Apply by letter—Mr. H., 30 Milner Street, 
Cadogan Square. 


FOR SALE.—Vols. 1887-92 of Nature,” 
some bound, and only one or two Numbers missing.—Apply 
“M. H. M.,” Post Office, Barrow-on-Humber, Hull. 


s. 1d. new Set of Byron, Shelley, Keats 
“Prize Essays,” with Portrait of Foundress and ‘‘Gossip.” For 
Essay Circular send addressed halfpenny wrapper to R. M. Craw- 
sHay, Bwlch, Breconshire. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 


18 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Spongilla fluviatilis, Lo; ave 
erystallinus, Ova of ‘Trout for showing the Circulation of Blood, and ot 
objects; Amoeba, Vorticella, Hydra, and other types (Animal and 
Vegetable) for Students. Specimen Tube, with Drawing and Description. 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 
Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN 


ALL LISTS FREE OF 


JAMES R. GREGORY, 


Scientific Authorities, whose Names are given in the Prospectus. 


88 CHARLOTTE ST., FITZROY SQUARE, W. 
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NATURE XCiX 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 

TERN, used by late W. Lant CarrENTER, Esq., Prof. Forses. New 
Triple constructed for B. J. Matpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Apevina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free. % oe SPECIALIST, Brewster House, Mortimer Road, 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futtont, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, pd henacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, Japan. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Pret Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. 

ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Pos Free. 
CaTALoGuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other + Guamentel Stones; Pyrite after Pyrrho- 
ute from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


COMPTES RENDUS HEBDOMADAIRES DES 


SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4 to 23, 
26 tO 33, 42, 43, 45087, 90, 91. 28 Vols. Half Calf, the rest in Numbers. 
(4 Tables, 2 ‘litles, and 7 Numbers wanting.) In all 7 75 Vols. 1837 to 
1880. £10 10s. 


A long Series of this important Work, « Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Dupin, Encke, Faye, 
Gauss, Hermite, Jacobi, Jamin, aie ot Lacroix, Leverrier, Libri. Moigno, 

onge, Poinsot, Poisson, Poncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. 


COSMOS. Revue encyclopédique hebdomadaire des progres 
des Sciences et de leurs applications aux Artset I’Industrie. Fondée par 
B. R. de Monfort, redigée par l’Abbé Moigno. (First Series), 1859 
to 1863, ro Vols. (Second Series), Les Mondes, 1863 to 1881, 56 Vols. 
Third Series. Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 
1882. £10 10s. 


EDUCATIONAL TIMES. A Monthly Journal of Edu- 


cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2 in Numbers. £4 ros. 


Sets of this important Journal are very scarce. It contains valuable 
mathematical questions and solutions, the republication of which, in book 
form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 
and Contents of Vol. 40 are wanting ; otherwise it is perfect. 


THROAT COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 


| sucking, the Glycerine in these agreeable Confections becomes actively 


healing. 
Sold only in Boxes, 74d., and Tins, 1s. 1}d., Labelled. 


JAMES EPPS & CO., Homeeopathic Chemists, Lonpon. 
THIS 


HOLLOWAYS PILLS 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘és unequalled in Complaints incidental to Females. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE és “ PHUSIS, LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


Quarterly .. 
To ALL PLACES ABROAD: _ 
Quarterly ... o 8 
CHARGES FOR 
Three Linesin Column ... . oes 6 
Per Lineafter ... 
One Eighth Page, or Quarter Column . o18 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page, or a Column 
Whole Page .. . 6 60 


Money Orders pany to ‘MA CMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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SECOND YEAR of ISSUE. 


READY SHORTLY, PRICE 7s. 64d. 


The Year-Book 


of Science. 


EDITED BY 


PROFESSOR BONNEY, F.R.S., 


CONTAINING CONTRIBUTIONS BY 


CHARLES F. BAKER, B.Sc. 

G. HERBERT FOWLER, B.A., Ph.D. 
P, L. GRAY, B.Sc. 

CHARLES HARDING, F.R.Met.Soc. 


W. BOTTING HEMSLEY, F.R.S., A.L.S. 


THOMAS HICK, B.A., B.Sc. 

H. H. HOFFERT, D.Sc. 

J. W. GREGORY, F.G.S. 

R. LYDEKKER, B.A., F.G.S. 

G. MASSEE. 

E. W. MAUNDER, F.R.A.S. 
HAROLD PICTON, B.Sc. 

W. RAMSAY, PhD., F.R.S. 

D. H. SCOTT, M.A, Ph.D., F.LS. 
H. G. SEELEY, F.R.S., F.G.S. 

C. SHERRINGTON, M.A. M.D. 
F. E. WEISS, B.Sc., F.L.S. 
HORACE B. WOODWARD, F.G:S. 
G. T. PRIOR, M.A. 


The first issue of this Year-Book was 
vecewved with much favour as furnishing a 
work which was urgently needed by an im- 
portant and increasing section of the com- 
munity. The second year's tssue will be 


improved and popularised in various direc- 
tions, so as to occupy more completely the 
vord wt zs intended to fill. 

e 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON; and all Booksellers. 


L. REEVE & CO.’S NEW WORKS. 


The PHYSIOLOGY of the INVERTE.- 


BRATA. By A. B. GRIFFITHS, Ph.D., F.R.S.(Edin.), F.C.S. 
With 8x Illustrations, rss. net. 


Complete in r volume. 


the BRITISH ISLANDS. By EDWARD SAUNDERS, F.L.S. 
Small Edition, with a Structural Plate, 14s. Large Edition, with 31 
Coloured Plates, 48s. net. 


The LEPIDOPTERA of the BRITISH 
ISLANDS. By CHARLES G. BARRETT, F.E.S._ Parts I.-VI. 


Each with 4 Coloured Plates, 5s. Prospectus and form for Subscribers 
may be had on application. 


LEPIDOPTERA INDICA. By F. Moors, 


E.Z.S., F.E.S._ Part 12, 15s. Also Vol. I., 4to, with 94 
Plates, 49 5s., Cloth; £9 15s., Half-morocco. Prospectus on applica- 
tion. 


The LEPIDOPTERA of CEYLON. By 


F. MOORE, F.L.S. 3Vols. 4to. 215 Coloured Plates, £21 12s. 
Published under the onion of the Government of Ceylon. 


The BUTTERFLIES of EUROPE. De. 
scribed and Figured by H. C. LANG, M.D., F.L.S. With 82 Coloured 
Plates, containing upwards of goo Figures. 2 vols., £3 18s. 


The COLEOPTERA of the BRITISH 


ISLANDS. Bythe Rev. Canon FOWLER, M.A., F.L.S. Complete 
in 5 vols. Small Edition, with 2 Structural Plates, ht Large Edition, 
with 180 Coloured Plates, £14 net. 


The STRUCTURE and LIFE-HISTORY 
of the COCKROACH (Perip/aneta Orientalis). An Introduction 
to the Study of Insects. By L. C. MIALL, Professor of Biology in 
the Yorkshire College, Leeds, and ALFRED DENNY, Lecturer on 
Biology in the Firth College, Sheffield. 125 Woodcuts, 7s. 6d. 


NEW EDITION, JUST PUBLISHED. 


HANDBOOK of the BRITISH FLORA. 
By G. BENTHAM, F.R.S. Sixth Edition. Revised by Sir J. D. 
HOOKER, F.R.S. ros. 6d. 


NEW AND GREATLY IMPROVED EDITION. 


ILLUSTRATIONS of the BRITISH 
FLORA. Drawn by W. H. Fitcu, F.L.S., and W. G. Smiru, F.L.S. 


1315 > toons Engravings. Third Edition. Revised and Enlarged. 
tos. 64 


BRITISH FUNGI, PHYCOMYCETES and 
USTILAGINE®. By GEORGE MASSEE. 8 Plates. 7s. 6d. 


BRITISH FUNGOLOGY. By the Rev. M. J. 

BERKELEY, M.A., F.L.S._ Reissue. With a Supplement of nearly 

oo Pages by WORTHINGTON G. SMITH, E.L.S. 2 Vols. 24 
Soloured Plates. 36s. 


New Volume (XLVIIL. ) for 1892. 42s. Cloth. 

The BOTANICAL MAGAZINE: Figures 
and Descriptions of New and Rare Plants. By Sir J. D. HOOKER, 
F.R.S., &c. Third Series, Vols. I. to XLVII., each 42s. Published 
Monthly, with 6 Pilates, 3s. 6¢. Coloured. Annual Subscription, 42s. 

L. REEVE & CO., 
Publishers to the Home, Colonial, and Indian Governments, 
6 HENRIETTA STREET, Covent GARDEN, W.C. 


Published at 255., offered at 155. 
1 Vol. Royal 4to. Cloth. 
ELEMENTARY ATLAS OF 


COMPARATIVE OSTEOLOGY, 


IN 12 PLATES. 
The Objects selected and arranged by 


Prof. HUXLEY, F.R.S. 
And Drawn on Stone by 
B. WATERHOUSE HAWKINS. 


F. NORGATE & CO., Publishers and Foreign Booksellers, 
7 KiNG STREET, COVENT GARDEN, 
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NATURE 


DIARY OF SOCIETIES. 


LONDON, 
THURSDAY. January 26. 

Rovat Society, at 4.30.—Further Researches in Connection with the 
Metallurgy of Bismuth; Part IV., Its ‘Separation from Arsenic; Part 
V., Its Separation from Antimony : E. atthey.—On the Physiology of 
the Embryonic Heart (Preliminary Communication): J. W. Pickering.— 
On the Three-bar Motion of Watt: W. Brennand. 

[NSTITUTION OF ELECTRICAL ENGItNEERS,jat 8.—Inaugural Address of the 
President : W. H. Preece, F.R.S ; 

Rovat. INSTITUTION, at 3.—Tennyson: Rev. Canon Ainger. 

Lonpon INsTITUTION, at 6.—Electric Lighting (3) Accessories and Meters: 
Prof. Silvanus Thompson, F.R.S. 


FRIDAY, JANUARY 27. 

PHYSICAL Society, at 5.— Japanese Magic Mirrors: S. P. Thompson, 
F.R.S.—The Perception of Colour: W. F. Stanley. —Recent Determina- 
ions of Molecular Refraction and Dispersion: Dr. J. H. Gladstone, 
F.R 


InstiITUTION OF Civit ENGINEERS, at 7.30.—The Disposal of Town- 
Refuse by Burning, and the Application of the Heat thereby Generated : 
Arthur S. Butterworth. 

Roval Instrrwrion, at 9.—The Just-Perceptible Difference: Francis 


Galton, F.R.S. 
SATURDAY, January 28. 
Rovat BoTranic Society, at 3.45. 
Rovat INSTITUTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


SUNDAY, January 29. 
Sunpav Lecture Society, at 4.—Some Phenomena and Illusions of the 
Eye (with Experiments, Lantern Illustrations, and the Aerial Grapho- 
scope): Eric Bruce, 


MONDAY, Janvary 30. 

Rovat GEOGRAPHICAL SociETy, at 8.30 (at the University of London, 
Burlington Gardens, W.)—Journey acoss the Island of Yesso: Prof. J. 
Milne, F.R.S.—Journeys round the Island of Yesso and into the Interior : 
A. H. Savage Landor. 

Lonpon INSTITUTION, at 5.—The Emperor Justinian and his Times: Rev. 


Canon Benham. 
TUESDAY, JANvARY 31. 

oF CiviL ENGINEERS. at 8. — Smelting Processes for the 
Extraction of Silver and Gold from their Ores: Henry F. Collins.—The 
Erection of Silver-Lead Smelting Works in Mexico: James W. Malcolm- 
son 

Rova. INsTITUTION, at 3.—The Functions of the Cerebellum, and the 

Elementary Principles of Psycho-Physiology: Prof. Victor Horsley, 

F.R.S. 


WEDNESDAY, Fesrvuary tr. 
tnstITUTION OF Civit ENGINEERS, at 2.—Students’ Visit to the North 
London Railway Works, Bow Road, E. (Train leaves Fenchurch Street 


at 1.47 p-m.) 
THURSDAY, Fesrvary 2. 

LinnEaN Socrety, at 8.—Report on the Entomostraca from the Gulf of 
Guinea, West Coast of Africa, collected by J. Rattray: Thos. Scott.— 
Two New Species of Rhax: H. M. Bernard.—‘)n the Division of Nuclei 
in the Mycetozoa: Arthur Lister.—On the Structural Differentiation of 
the Protozoon Body, as Studied in Microscopic Sections: J. E. S 
Moore. 

Cuemicat Society, at 8.—The Connection between the Atomic Weight of 
the contained Metals and the Magnitude of the Angles of Crystals ot Iso- 
morphous Series: A. E. Tutton.—Note = Optical Properties other than 
Colour as Indicative of Structure: H. E. Armstrong.—Contribution to 
the Knowledge of the Aconite Alkaloids ; [V., Napelline: W. R. Dunstan 
and E. T. Harrison. 

Roya INSTITUTION, at 3.—Tennyson : Rev. Canon Ainger. 

Lonvon INsTiTUTION, at 6.—The Book of the Future (Illustrated): Hy. 


Blackbura. 
FRIDAY, FEsruary 3. 
Rova INSTITUTION, at 9. —Theory and Practice in Electrical Science (with 
Experimental Illustrations) : Alexander Siemens. 


SATURDAY, Fesrvarv 4. 
Royal INSTITUTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Peary. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 
A Monthly Review of Scientific Progress. 


CONTENTS of No. 12, for FEBRUARY 1893. 
VOL. II., NO. 2. 
NOTES AND COMMENTS, 


I—ON SOME PROBLEMS OF THE DISTRIBUTION OF 
MARINE ANIMALS. By Orro Maas, Ph.D. 
II1.—ON PASTEUR’S METHOD OF INOCULATION AND ITS 
MA BSC ETICAL EXPLANATION. By G. W. 
A 
111.—THE OF THE MAORIS. By James W. 
AVIS, 


IV.—SOME RECENT RESEARCHES ON INSECT ANATOMY. 
By G. H. Carpenter, B.Sc. 


V.—PARASITES ON ALGAE. By GeorGe Murray, F.L.S. 
VI.—THE UNDERGRO'ND WASTE OF THE LAND. By 
Horace B. Woopwarp, F.G.S. 
VIL—SIR RICHARD OWEN’S RESEARCHES ON THE VER- 
TEBRATA. By A. Woovwarop, F.L S. 
VILL.—THE RESTORATION OF EXTINCT ANIMALS. 
OBITUARY. 
Reviews or New Books. 


News or Universities, Museums, AND SOCIETIES. 
CorRESVONDENCE. 


LONDON AND New York: MACMILLAN & CO. 


Instrument Company, Cambridge. 
Address all communications ‘ Instrument Company 
Cambridge.”’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACTOMETER. 
OCULIST’S APPARATUS (PATENT), 


SILVER MEDAL, PARIS, 1889. 
See “ENGINEERING,” July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 


MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 


Consultation Fee, 5s. 


Spectaclzs, Steel Frames, from 7s. 6a. 


Morning Post :—‘*‘Is bad sight on the increase?’ is answered by A 
Fournet with much common sense. 

Homeopathic Review :—“ If you need to see better, yet shrink from 
glasses, read A. Fournet’s ‘ Philosophy of Sight.’” 


(15 Stamps, from the Author.) 
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MESSRS. MAGMILLAN AND GO.’S MATHEMATICAL WORKS. 


GEOMETRICAL DRAWING. 
Constructive Geometry of Plane Curves. By T. H. | Note-book on Practical Solid or Descriptive Geometry 


M.A., Instructor in Geometrical Drawing, and Lecturer in Probl : 
Architectare at the Royal Indian Engineering College, Cooper's Hill. CHARD. 45. 
‘rown 8vo. 12s. 
| A Geometrical Note-book. Containing Easy Problems in 
Elements of Descriptive Geometry. By J. B. MILLAR, | Geometrical Drawing preparatory to the Studs of = Mo For the 
Civil Engineer, Lecturer on Engineering in the Victoria University, Use of Schools. By F. E. KITCHENER, M.A., late Head Maste; 
Manchester, Second Edition. Crown 8vo. 6s. | of the Newcastle-under-Lyme High School. 4to. 2s. 
MENSURATION. 


Mensuration for Beginners. By Isaac TopHun ‘en, 
F.R.S. 18mo. 2s. 6d. KEY. By Rev. Fr. L. McCARTHY. 
Crown 8vo. 7s. 6d. 


Elementary Mensuration. With Exercises on the Mensura- 
tion of Plane and Solid Figures. By F. H. STEVENS, M.A. Globe 8vo. 


Elementary Mensuration for Schools. By S. Tesay. 


Extra Fca vo. 35. 
TRIGONOMETRY. 
An Elementary Treatise on Plane Trigonometry. | A Treatise on Trigonometry. By W. E. Jonnsoy 


With Examples. By R. D. ey? M.A. Ninth Edition, Re- 
vised and Enlarged. Crown 8vo. 3s. College, Cambridge. Crown 8vo. 8s. 

Four-Figure Mathematical “Tables. Comprising Elements of Trigonometry. By Rawpon Lever? ani 
Logarithmic and ‘Trigonometrical Tables, and Tables of Squares, | CHARLES DAVISON, Assistant Masters at King Edward’s Schoo 
Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M. = | Birmingham. Globe 8vo. 6d. 6d., or in Two Parts, 3s. 6d. each. 
Lecturer in Natural Philosophy in the University of Glasgow. 8vo. 2s. A Treatise on Spherical Trigonometry. With Applica 

The Algebra of Co-Planar Vectors and Trigonometry. tions to Spherical Geometry and Numerous Examples. By w. 7 
By R. B. HAYWARD, M.A., F.R.S., Assistant Master at Harrow. | M’CLELLAND, M.A., Principal of the Incorporated Society’s Schoo! 
Crown 8vo. 8s. 6d. Santry, Dublin; ‘and ‘I. PRESTON » M.A. Crown 8vo. 8s. 6¢. Or 

Examples for Practice in the Use of Seven-Figure Part I. To the End of Solution of Triangles, 4s. 6d. Part IL., ss. 
LOGARITHMS. By JOSEPH WOLSTENHOILME, D.Sc., late Manual of Logarithms. By G. F. MATTHEWS, B.A. 8vo. 


oa of Mathematics in the Royal Indian Engineering College, 5S. net. 
ooper’s Hill. 8vo. 55. 
Trigonometry for Beginners, as far as the Solution of Text-book of Practical Logarithms and Trigonometry. 
Gonville and Colne Cottage, Cambridge. hard Batson, Elements of Plane and Spherical Trigonometry. 
Trigonometry of One Angle. By the same Author. Globe By J.C. SNOWBALL, Fourteenth Edition. Crown 8vo. 75. 6d. 


8vo. 28. 6d. | Trigonometry for Beginners. By Isaac Topuunres, 


Elementar Tri onomet: By the same Author. Sixth | S. 18mo. 2s. 6d. EY. Crown 8vo. 8s. 6d. 
Edition Gn this a the se on Logarithms has been carefully re- | Plane Trigonometry. By the Same. Crown 8vo. 5). 


vised). Globe 8vo. 4s. 6d. KEY. Crown 8vo. 8s. 6d. | gee Edition, Revised by R. W. Hocc, M.A. Crown 8vo. 
By the same Author. Fifth Edi- Crown 8vo. 10s. 6d. 
Higher Trigonometry. by | A Treatise on Spherical Trigonometry. By the Same. 


tion. Globe 8vo. 4s. 6d. Both Parts complete in One Volume. Globe 
Crown 8vo. 4s. 6d. 


8vo. 75. 6d. 
ANALYTICAL GEOMETRY (Plane and Solid). 
Exercises in Analytical Geometry. By J. M. Dyer, | An Elementary Treatise on Conic Sections and Alge- 


M.A., Assistant Master at Eton. Illustrated. Crown 8vo. 45. 6d. Fite fi 
bad their Solution. y ut ition, eVisec 
An Elementary Treatise on Trilinear Co-ordinates, Genta 


the Method of Raieee Polars, and the Theory of Projectors. By the 
Rev. N. M. FERRERS, D.D., F.R.S.. Master of Gonville and | Conic Sections. By CHARLES SMITH, M.A., Master of 
Caius College, Cambridge. Fourth Edition, Revised. Crown 8vo. 6s. 6d. Sidney Sussex College, Cambridge. Seventh Edition. race 8vo. 75. 6d 


An Elementary Treatise on Curve Tracing. By | KEY. Crown 8vo. 10s. 6d. 
PERCIVAL FROST, D.Sc., F.R.S., Fellow and Mathematical Lecturer 
at King’s College, ‘Cambuidee. 8vo. 1 An Elementary Treatise on Solid Geometry. Second 


2s 
Solid Geometry. By the same Author. Third Edition. Demy Edition. By the same Author. Crown 8vo. 9s. 6d. 
din try Applied to the Straight 
Hints for the Solution of Problems in the Third Plane Co-ordinate Geometry, as App . 
Edition of SOLID GEOMETRY. By the same Author. 8vo. 85. 6d. aa ee o- Sections. By ISAAC TODHUNTER, F.RS 
Curve Tracing in Cartesian Co-ordinates. By W. KEY. ByC. Ww. Bourne, M.A., Head Master of King’s College Schoo! 
WOOLSEY of the U.S. Naval Crown 8vo. 108. 6d. 
Academy, Annapolis, Marylan rown 8vo. 45. 6d. 
The Geometry of the Circle, and some Extensions to | Examples of Analytical Geometry of Three Dimen- 


Conic Sections by the Method of Reciprocation. By W. J. M‘CLEL- SIONS. By ISAAC TODHUNTER, F.R.S. New Edition, Revised 
LAND, M.A. Globe 8vo. 6s. Crown 8vo. 45. 


PROBLEMS AND QUESTIONS IN MATHEMATICS. 
Army Preliminary Examination, 1882-Sept. 1891, | Weekly Problem Papers. With Notes intended for the 


Specimens of Papers set at the. With Answers to the flathematical | use of Students preparing for Mathematical Scholarships, and for 
Questions. Subjects: Arithmetic, Algebra, Euclid, Geometrical Draw- | Junior Members of the Universities who are reading for Mathematica 
ing, Geography, French, English Dictation. Crown 8vo. 38. 6d. Honours. By Rev. J.J. MILNE. Pott 8vo. 4s. 6d. 
| Solutions to ‘ ‘Weekly Problem Papers.” By the same 
Cambridge Senate-House Problems and Riders, with Author, Crown 8vo. 
SOLUTIONS :— Companion to ‘ Weekly Problem Papers.” By the 
ek ROBLEMS AND RIDERS. By A. G. GREENHILL, same Author. Crown 8vo. tos. 6d. i a , 
¥-R.S. Crown Se. 6d. ‘or Admission into the 
1878—SOLUTIONS OF SENATE-HOUSE PROBLEMS. By the Sandhurst Mathematical Papers 
Mathematical Moderators and Examiners. Edited by J. W. L. Royal Military College, 1881-89 ited by E. J. 
GLAISHER, F.R.S., Fellow of Trinity College, Cambridge. — B.A., Instructor in eer + ag at the Royal Military Academy 
: tary : F Woolwich Mathematical "Papers for Admission into th 
A Collection of Elemen Test-Questions in Pure wy Military Academy, Woolwich, 1882-90, inclusive. Edited by 
AND D with E. J. BROOKSMITH, B.A. Crown 8vo. 6s. 
Synthetic Division, and on the ution o' umerical Equations by | thematical Problems on Subjects included in the First 
Math Second Divisions of the Schedule of Subjects for the Cam) ridge 
Mathematical Tripos Examination. By JOSEPH WOLST!E- 


Woolwich. Crown 8vo. 


Mathematical Papers. By W. K. Crirrorp. Edited by HOLME, D.Sc., late Professor of Mathematics in the Royal India: 
R. Tucker. With an Introduction by H. J. Stepney Smirn, M.A- Engineering College, Cooper’s Hill. New Edition, greatly En’: arged 
vo 


8vo. 305. 
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M.A., late Scholar and Assistant Lecturer at King’, 
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MESSRS, MACMILLAN AND NEW BOOKS. 


NATIONAL LIFE AND CHARACTER: a Forecast. By Cnas. H. Pearson, 
late Minister of Education, Victoria. 8vo, ros. net. 


TIMES :—*‘ A very remarkable and striking book. Mr. Pearson’s speculations on the future of National Life and Character 
are certainly a notable sign of the times.” 


SPEAKER :—*‘ A singularly learned, philosophical, and suggestive work.” 
SPECTATOR :—*' A very remarkable work.” 


UNIVERSITY AND CATHEDRAL SERMONS. By J. R. ILiincworrn, 


M.A., Author of ‘* Sermons Preached in a College Chapel.” Crown 8vo, 5s. 


INTRODUCTORY MODERN GEOMETRY OF POINT, RAY, AND 


CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D., Professor of Mathematics and Astronomy in the 
University of the State of Missouri. Crown 8vo, Cloth, 5s. 


PHYSICS, ADVANCED COURSE. By Gerorcr F. Barker, Professor of Physics 


in the University of Pennsylvania. 8vo, Cloth, 215. 


EVOLUTION AND MAN’S PLACE IN NATURE. By Henry Catperwoon, 


LL.D., F.R.S_E., Professor of Moral Philosophy in the University of Edinburgh. Crown 8vo, Cloth, 7s. 6¢. 
PIONEERS OF SCIENCE. By Otiver Loner, F.R.S., Professor of Physics in 


the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra Crown 8vo, Cloth, 7s. 6d. 

1 course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dusk to Daylight,” 
consists of nine lectures on the men from Copernicus to Newton inclusive, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course consists of nine lectures on such subjects as the Velocity of Light ; Herschel and the Stars ; the discoveries of Asteroids and of 
Neptune ; Comets and Meteors ; and the Tides ; with some biographical details and much scientific exposition addressed to persons 
of literary education. F 

NATURE :—* Dr. Lodge has been able, by judiciously combining clear statements of scientific facts and laws wth interesting 
personal details, to give his lectures all the charm of a romance. The book is an admirable introduction to the study of astronomy, 
and no better gift fora beginner could well be chosen; while to those to whom many of its details are already familiar, the 
picturesque clearness with which they are presented will make their knowledge more real and more complete. The standard of 
excellence maintained in the lectures makes distinction difficult and invidious, or we would distinguish the lectures on Newton and 
those on tides as models of what such popular scientific expositions should be.” 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 8vo, Cloth, 7s. 6d. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 


now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. 


ELECTRICAL PAPERS. By O iver Heavisipe. 2 vols., 8vo, 30s. net. 
A TEXT-BOOK OF TROPICAL AGRICULTURE. By H.A. Atrorp NicHo tts, 


M.D., F.L.S. With Illustrations. Crown 8vo, Cloth, 6s. 


A REVIEW OF THE SYSTEMS OF ETHICS FOUNDED ON THE 


THEORY OF EVOLUTION. ByC.M. WILLIAMS. Crown 8vo, 12s. net. 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 
THE THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS 


IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics in the University 
College of North Wales. Vol. IL, in two Parts, crown 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 


NEW WORK BY MR. R. B. HAYWARD. 
THE ALGEBRA OF COPLANAR VECTORS AND TRIGONOMETRY. 


By R. BALDWIN HAYWARD, M.A., F.R.S., Senior Mathematical Master in Harrow School, formerly Fellow of 
St. John’s College, Cambridge. Crown 8vo, Cloth, 8s. 6¢. 

NATURE :—* This work is constructed on the methods of the school of mathematicians who derived their inspiration from 
the teaching of De Morgan, a school which is represented by many of the most influential of our recent writers on mathematical 
subjects. It is intended to occupy the place of the ‘ Trigonometry and Double Algebra,’ published in 1849 and now a long time 
out of print, at the same time incorporating such improvements in elementary treatment as have been evolved out of half a century’s 
discussion of the foundations of Algebra. Those who are acquainted with Mr. Hayward’s other writings, such as his ‘ Elements 
of Solid Geometry,’ will expect a fresh and interesting treatment of his subject ; and they will not be disappointed. On turning 
over the pages we constantly come across elegant touches and happy turns of expression, and historical appreciations—the stuff 
which constitutes the basis of literary excellence in mathematical writings. 


MACMILLAN AND CO., LONDON. 


By! 
+ 
uy i 
\ anc 
1S in 
r the 
| aster 
TER, 
and 
rica: 
J 
Or 
S8vo. 
try: 
Jevor q 
try: 3 
6d. 
rER 
3 
Ige- 
ts. for 
evised 
or ol 
7s. 6a 
cond 
aight 
RS 
choo! 
= 
ed by 
First 
ridge 
Indian 
argec 


LONDON, E.C. 


civ NATURE [JANUARY 26, 1893 
d 
So 
| 
2 “See | § 
SSH & 
85 


1 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS FoR TECHNIGAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 
COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES 


Catalogue of 340 Illustrations by post, 6d. 


“OPTIMUS” macic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary 


superior Achromatic 


Photographic 


FACH Lantern is efficient for exhibitions. 
The Lens gives crisp definition, being a 


Combi- 


Patent Quick-Acting Rack Adjustment. 


THis Apparatus comprises superior Mahogany Body Lantern and Long 


Bellows Camera, adjusted by Rack and 


Pinion. 


The Lantern is 


freed, wah <a Refulgent Lamp, with three wicks, giving brilliant 


nation, with Rack and Pinion. C 
Cond of 4-in. di » 3-wick Refulgent 
Lamp. 
Complete in box oo oo £110 0 
Student’s Lantern to take demon- 
; J strating tank), wm 
‘Tu ove eco ove 200 
Russian Iron Body, Brass Sliding Tube oo 250 
(Perforated), Brass Sliding Tube one 210 0 
220 


Mahogany Outside Body 


Sliding ‘Tube 


~Panelled Door, “Brass Stages, and 
one 2 


° 


** Optimus ”’ Bi- Unial ‘Lantern, brass fittings, £8 8s. 


Proof impressiohs of these, printed on India paper, may be had from the Publishers, price 5s. each; 
27 Portraits in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, 


Proof Impressions of the Portrait of Sir ARCHIBALD GEIKIE, LL.D., F.R.S., issued with Nature for 


PERKEN, SON, & RAYMENT, 


d Condensers. 


If with Russian Iron instead 
of Mahogany bod 


Condenser. 


5in., no front lens on ‘ 100/ 
5in., With superior portrait ‘lens =127/ 
6in., no front lens oe 133/ 
6in., with superior portrait lens oe =-151/ 
7in., no front lens... 
7in., with superior portrait lens |. 173/6 
8in. ” ” ” 256/ 
gin., ” ” 290/ 
roin., 360/ 
12in., 580/ 


99 HATTON CARDEN, 
HOLBORN VIADUCT 


sin., no lens 
sin., and lens 
6in., no lens 
6in., and lens 
7in., no lens 
7in., and lens 
8in., no lens 
gin., ” 
1oin., 
12in., 


y- 


LONDON. 


SCIENTIFIC WoORTHIE 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 


WILLIAM HARVEY. 


| 


| 
| 


SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 


_ JEAN BAPTISTE ANDRE DUMAS. 


SIR RICHARD OWEN. 


JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 


ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 


JAMES JOSEPH SYLVESTER. 
DMITRI [LVANOWITSH MENDELEEFF. 


LOUIS PASTEUR. 


Cheques and Money Orders payable to MACMILLAN & CO., 


may be obtained from the Publishers at §s. each. 


N.B.—This Portrait i is the first of a New Series. 
OFFICE OF “NATURE,” 29 REDFORD STREET, STRAND. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


j or the Set of 
price 6s. 


Fanuary 5. 


Printed by RicHarp CLAY AND Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published !y 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth Avenue, New Vork.—Tuurspay, January 26, 1893. 
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LUNDUAN, &.Y. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1214, VOL. 47.] 


Registered as a Newspaper at the Gouentt Post | Office. } 


“NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 


and other Slides, Four Stamps. 
NEWTON & CO., 


Opticians to the Queen and 
the Government, 
By Special Appointinent 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 


“The ‘STAR ’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth tho money.”—Aritish Medical Journal. 


BECK'S 


£2 2s. to £5 5s. 


through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a ha:dsome, 
well-finished Instrument. 


R. & J. BECK, 68 Cornhill, London, E.C. 


_ THURSDAY, ‘FEBRUARY 2 2, 1893. 


[All ‘Rights are Reserved. 


BROWNING’S 


New 8-Wick Lantern. 


| Japanned Tin Body; 4-inch Compound 
Projection Apparatus, and Screntific | 


Condensers; Double Achromatic Front 


_ Lenses, with Rack Adjustment; and power- 


ful Three-wick Lamp, in Strong Wood Case, 


complete, price £1] 12s. 6d. 
Or with Four-wick Lamp, £1 16s. 6d. 


This is an admirable Lantern for making Photo- 
graphic Enlargements. 


Illustrated Catalogue of Lanterns, 352 pp., Post free. 


JOHN BROWNING, | 
Optical & Physical Instrument Maker, 


638 STRAND, LONDON, W.C. 
STANDARD METEOROLOGICAL IN INSTRUMENTS 


a's Encyclopadic 


hilosophical, Op- 
cal af 
ative Tables of 


yrolog 


Hundred Engravings, 


sgretti & Zambr 


Va:hematical, 


=P 3 


Refer 


Twelve 
‘Royal 8vo, Cloth, Gilt Lettered, price 5s. 6d. 


tical, and Stan 


Catalogue of 
containing nt 


Now ready, Ni 


NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers} 
To Her Majesty the Queen, 

HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. le 


/20f 
/ | _ 
| 
i 
it 
ik 
| 

| 
3 
*2 
t of a 
| 


ROYAL COLLEGE OF SURGEONS OF 
ENGLAND. 


LECTURES 1893. 


Notice is hereby given that Prof. C. B. PLowricut will commence a 
course of Three Lectures on “‘ The Action of Fungi on the Human Body,” 
on MONDAY, FEBRUARY 6. 

That Prof. H. J. Camrnect will then deliver Three Lectures on “ In- 
testinal Parasites belonging to the Class Neuratoda,” commencing on 
MONDAY, FEBRUARY 20. 

That Prof. B. T. Lowne will deliver Three Lectures on ‘‘ The Physiology 
of the Respiration, Circulation, and Nervous System of some Invertebrata,” 
commencing on MONDAY, FEBRUARY 27. 

And that Prof. Cuartes Stewart will deliver Nine Lectures on ‘‘ The 
Physiological Series of Comparative Anatomy in the Museum of the College,” 
commencing on MONDAY, MARCH 6. 

The Course of Lectures will be concluded in MAY and JUNE by 
Dr. J. Rose Braprorp, Mr. J. H. TarGcert, and Profs. J. HuTCHINsON, 
jun., and Bernarp Pirrs. 

The Lectures will be delivered on MONDAYS, WEDNESDAYS, and 
FRIDAYS at 5 o’clock p.m. precisely each day. 

Fellows and Members of the College are invited to attend. Gentlemen, 
not Fellows or Members of the College, will be admitted on presentation of 
their private visiting card at the door of the Theatre. 

EDWARD TRIMMER, Secretary. 


January 28, 1893. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and {60 
respectively, open to First-year Students on entrance in OCTOBER. 

cial Classes in CHEMISTRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE. 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. The Solly Medal and Prize. biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 


Secretary, Mr. Gzorce 
G. H. MAKINS, Dean. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
PrinciraL—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 


Pustic Service AND Universiry DepARTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING DerpaRTMENT.—The Complete Courses qualify Students 
for entry into Cooper’s Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


FACULTY OF MEDICINE, 


The Council is about to proceed to the Appointment of a PROFESSOR of 
ANATOMY and a PROFESSUR of PHYSIOLOGY. The Stipend in 
each case will be £350 per Annum. 

_ Applications, together with Printed Copies of Testimonials, must be sent 
in on or before FEBRUARY 10, 1893. 

For further Particulars apply to 
IVOR JAMES, Registrar. 
University College, Cardiff, December 13, 1892. 


LONDON UNIVERSITY 
EXAMINATIONS. 


Mr. R. S. Cray, B.A. (Cantab.), B.Sc. (London), will give a Course 
of Lectures on “ Light’? at the Birkbeck Institution, Breams Build- 
ings, E.C., commencing on SATURDAY, FrBRUARY 4, at 
7 o'clock. These Lectures will be adapted for Students working for the 
B.Sc. &xaminations (Pass and Honours), and the Honours Examinations 
of the Science and Art Department. For full particulars apply to the 
Secretary of the Physics Classes. 


NATURE 
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LONDON GEOLOGICAL FIELD CLASS. 


A Course of Four Lectures will be delivered by Prof. H. G. SEELry, 
F.R.S., on “‘ The Fossil Reptiles of the Thames Basin,”’ at the Memorial 
Hall, Farringdon Street, E.C., at 7 p.m., on FEBRUARY 7 and the three 
following Tuesday Evenings. Course Tickets 5s. each, to be had of the 
Hon. Sec., Mr. J. H. Hopp, 30 and 31 Hatton Garden, E.C. 


A CHEMIST requires work as DEMON- 
STRATOR oras ASSISTANT in RESEARCH LABORATORY. He 
has had Practical Experience in Research, Analytical, and Bacterio- 
logical Laboratories. He is a Certificated Student of the Technical 
College, Finsbury, having worked there four years, during part of which 
time he assisted in Teaching. He has a thorough knowledge of Inor- 
ganic, but especially of Organic Chemistry.—Address, R. C. T. Evans, 
6 Gower Street, London, W.C. 


WANTED.—A Resident Curator, Meteoro- 
LOGICAL OBSERVER, and CARETAKER for the Museum and 
Library Buildings of the Royal Institution of Cornwall, Truro. Salary, 
450 per Annum. with Rooms, Coal, and Gas.—Applications in Candi- 
cates’ own handwriting, stating Age and Scientific qualifications, with 
Testimonials and References, to be forwarded, not later than FEB- 
RUARY 14, to Major Parxvn, Truro. 


TELESCOPES FOR SALE. 

_ Two very fine reflectors by Cook, diameter of mirror, 8} by 6 in. respec- 
tively, perfect condition. Apply by letter—Mr. H., 30 Milner Street, 
Cadogan Square. 


WANTED—«* Nature.”’ 


Nos. 427, 428, 472, and November 14, 1878. Nos. 618 and 630; 1881. 
No. 651; 1882. 0. 705; 1883. Price offered by F. A. C. Richardson, 


Elmfield, Stoneygate, Leicester. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Suho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Inspection invited. 


1s. 1d. new Set of Byron, Shelley, Keats 
“ Prize Essays,” with Portrait of Foundress and ‘‘Gossip.” For 
Essay Circular send addressed halfpenny wrapper to R. M. Craw- 
sHay, Bwlch, Breconshire. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science” *‘ He will receive in many quarters censure which must 
rank as the highest praise’ (Chemical News). Paper Covers, 2s. 6d. 
net (post-free). WILLIAMS & NORGATE, London. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series of Fossi/s 
Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Pos Free. 
CaTALoGuBs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
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Sales by Auction. 


MONDAY, FEBRUARY 13. 
VALUABLE MICROSCOPICAL AND BOTANICAL LIBRARIES, 

SCIENTIFIC WORKS, &c. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 

FEBRUARY 13, at_half-past 12 precisely valuable Microscopical and 

Botanical Libraries, Scientific Works, &c., &c. 
: Ge view Saturday prior, ro till 4, and Morning of Sale, and Catalogues 
vad. 


TUESDAY, FEBRUARY 14. 


A COLLECTION OF COLEOPTERA AND LEPIDOPTERA, AND 
OTHER NATURAL HISTORY SPECIMENS, 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, W.C., on 
TUESDAY, FEBRUARY 14, at half-past 12 precisely, a Collection 
of European and Exotic Coleoptera, Heterocera from New Zealand, 
British and Exotic Lepidoptera; also, Collection of Shells, Minerals, 
Heads and Horns of Animals, Cabinets, Birds’ Eggs, &c., &c. 


On view Day prior from 10 till 4 and Morning of Sale, and Catalogues had. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mitra Futon, 
Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NEW ZOOLOGICAL MICROSCOPICAL SLIDES. 


SPONGES :— ANNELIDA :— 


Heteronereis form of .V. lail- 
Sycon ciliatum, showing flagella lanti, 1s. 6d. 

of collar cells—very fie, 2s. Repro. bud of SyZ/is, rs. 3d. 
Isodictya ingalli, sec. showing Autolytus prolifer, male, 1s. 3d. 

** problemaucal”’ fibres and gas- Serpula pectinata, 1s. 6d. 

trula, 1s. 6d. Othonia fabricia, 1s. 6d. 
TUNICATA :— 
HYDROZOA:— Tadpole larve of Aflidium, 
full anatomy shown, 1s. 6d. 


Eudendrium developing gonads, Adult Perothora listeri, 1s. 3d. 


1s. 6d. Adult Clavellina (very fine), 2s. 
Bougainvillia, 1s. 3d. to 1s. 6d PISCES: 
Plumularia halecioides, 1s. 6a. Entire Awmphioxus in repro., 
Virgularia mirabilis, 1s. 3d. 2s. 6d., 45. 
(The last four are very beautiful, ’. S. head of embryo shark, 


and have polyps fully expanded.) ‘rs. 6d. 
The above Series in Cloth Covered Box sent Post free for 22s. 


DISSECTING TYPES.—All Forms required for Science 
Courses. 


SINEL & HORNELL, Biological Laboratory, Jersey. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
‘rom the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
ute from Cornwall: Chalk Polyzsa from Kent; and a Consignment of 


THE GEOGRAPHICAL JOURNAL. 


ConTents—FEBRUARY. 

To Lake Bangweolo and the Unexplored Region of British Central Africa. 
By Joseru tHomson. With Maps. 

Journeys in the Benin Country, West Africa. By Captain H. L. 
GALLWEY. 

The Crossing of the Hispar Pass. With Illustration. By W. M. 
Conway. 

Mendez Pinto. By STEPHEN WHEELER. 

The Ruins in Mashonaland. By Henry Scuticurer, Ph.D. 

Ascent of Mount Demavend. 

Anglo-Portuguese Delimitation Commission. 

The Western Lowland of Ecuador. By Dr. Th. Wolf. 

Tue Montarty Recorp.—The Marshes of West Russia.—The Pamirs.— 
The Transcaspian Territory.—Forests in Russian Turkestan.—Captain 
Binger’s Expedition to the Southern Soudan. —Lieutenant C. H. 
Villiers’ Expedition in North-East Africa.—Sir Walter Ralegh’s Map 
of Guiana.—Los Penitentes.—Commercial Condition of Guatemala.— 
Climate of New South Wales.—Expedition to the North Magnetic 
Pole.—-The Antarctic Whalers.—Atlantic Icebergs and the Climate of 
Europe.—Hannibal’s Vinegar.—Lhe Part played by Mountains in 
the Distribution of Races, &c., &c. 

The Karakoram Peaks. By Lieut.-Colonel H. H. Gopwin-AusTeN and 
W. M. Conway. 

Geographical Literature of the Month. New Maps. 


London: EDWARD STANFORD. Price es. 


Just Published. Post free, Od. 

CATALOGUE, No. 118. Including SirG. B. 
AIRY’S Library. Part I. Transactions of Scientific 
Societies, Periodicals and Serials, Government Re- 
ports, History of Science. 


FOR SALE: FINE COPIES. 

WILSON (0. §.). THE LARVA OF THE BRITISH LEPIDOPTERA 
AND THEIR FOOD-PLANTS, with Life-sized Figures, drawn and 
Coloured from Nature. 367 pp. and 40 Plates, Coloured Figures of 
415 >pecies, with the Plants on which they feed, and 73 Coloured 
Figures of Varieties. Imperial 8vo, Half Morocco, 1880, £s. 

HERRIGH-SCHAEFFER (C. A WwW). SYSTEMATISCHE BEARBEITUNG 
DER SCHMEITERLINGE VON EUROPA. 636 Plates, Original 

Colouring, and 36 Piain Plates. 6 Vols. ‘ext, and 5 Vols. Plates, 11 

Vols. 4to, New Half Calf, 1843-56, £45. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON. 
ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
COMPTES RENDUS HEBDOMADAIRES DES 
SEANCES DE L'ACADEMIE DES SCIENCES. Vols. 4to 23 ° 


26 tO 33, 42, 43) 45087, 99,91. 28 Vols. Half Calf, the rest in Numbers: 

(4 Tables, 2 ‘Lities, and 7 Numbers wanting.) In all 75 Vols. 1837 to 

1880. £10 105. 
A long Series of this important Work, containing Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Biot, Cauchy, Chasles, Dupin, Encke, Faye, 
Gauss, Hermite, Jacobi, Jamin, Jordan, Lacroix, Leverrier, Libri, Moigno, 
Monge, Poinsot, Poisson, Poncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. 
COSMOS. Revue encyclopédique hebdomadaire des progres 
des Sciences et de leurs applications aux Artset |'Industrie. Fondée par 
B. R. de Monfort, redigée par l’Abbé Moigno. (First Series), 1859 
to 1863, 10 Vols. (Sccond Series), Les Mondes, 1863 to 1881, 56 Vols. 
Third Series. Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 


1882. £10 ros. 

EDUCATIONAL TIMES. A Monthly Journal of Edu- 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2 in Numbers. £4 ros. 

Sets of this important Journal are very scarce. It contains valuable 

mathematical questions and solutions, the republicativn of which, in book 

form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 
and Contents of Vol. 40 are wantung ; otherwise it is perfect. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KN OWN In Jars, 6d., 1s., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


Ostrich Eggs. 


BEWLEY & DRAPER (Limited), Dublin. 
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By J. F. BLAKE. Now Ready. Pp. 404, Pl. 6, Price gs. Net. 
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DULAU & CO. 


ANNALS OF BRITISH GEOLOGY 


FOR 1801. 


SECOND YEAR of ISSUE. 


JUST READY, PRICE 7s. 6d. 


The Year-Book 
of Science. 


EDITED BY 


PROFESSOR BONNEY, F.R.S., 


AND CONTAINING CONTRIBUTIONS BY 
LEADING SCIENTIFIC WRITERS. 


The first issue of this Year-Book was 
recewed with much favour as furnishing a 
work which was urgently needed by an im- 
portant and increasing section of the com- 
munity. The second year’s tissue will be 
improved and popularised in various airec- 
tions, so as to occupy more completely the 
vowd wt 7s intended to fill. 


‘*A complete record of the scientific work done and the 
scientific progress made during the past year. The information 
is distributed under its proper headings, and is very complete. 
There is, too, an excellent index.” —Daily News. 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON. 


WALTER SCOTT'S LIST. 


THE CONTEMPORARY SCIENCE SERIES (2r vols.). 
Crown 8vo, Cloth. Price 3s. 6d. per Vol. ; Half morrocco, 6s. 6d. 


PUBLIC HEALTH PROBLEMS. By 
Dr. JOHN F. J. SYKES, B.Sc. (Public Health), M.B. (Edin.), 
Medical Officer of Health for St. Pancras, London, and Honorary 
Secretary of the Incorporated S ciety of Medical Officers of Health. 
With numerous Illustrations. Crown 8vo, cloth, 3s. 6d. 

** Not by any means a mere compilation or a dry record of details and 
statistics, but it takes up essential points in evolution, environment, prophy- 
_ and sanitation, bearing upon th: preservation of public health.”— 

vancet. 


MODERN METEOROLOGY. An Account 
of the Growth and Present Condition of some Branches of Meteoro- 
logical Science. By FRANK WALD), Ph.D., Member of the German 
and Austrian Meteorolozical Societies, &c.; late Junior Professor, 
Signal Service, U.S.A. With 112 Illustrations. 


Ready very shortly. Crown 8vo, Cloth, price 6s, 


THE GERM-PLASM. A Theory of Heredity: 
By AUGUST WEISMANN, Professor in the University of Freiburg 
in-Breisgau. 

In this volume Prof. Weismann for the first time deals in a complete and 
comprehensive way with the fundamental problems of heredity in plants, 
animals, and man. It is a fullerdiscussion of most of the points considered 
in the ‘‘ Essays upon Heredity,” which Prof. Weismann no longer considers 
to represent accurately his present views. Among the subjects discussed are 
the capacity for regeneration, the phenomena of reversion, the supposed 
transmission of acquired characters and of diseases, &c. 


London: 
WALTER SCOTT, Limited, 24 Warwick Lane, Paternoster Row. 


R. FRIEDLANDER & SOHN, 
Berlin, N.W., Carlstrasse 11. 


BIBLIOGRAPHICAL CATALOGUES, NEWLY PUBLISHED. 
Catalogue No. 407. 
ECONOMIC BOTANY. 
46 Pages, with 1757 Titles of Books, Memoirs, &c. 
Conrents :—Economic Piants—Forestry—Garden Plants—Fruit-Tree. 
—Vitis vinifera—Mushrooms LEatable and Poisonous—Pharmaceutica 
Plants—Parasites and Diseases of Economic Plants—Parasita viticola. 


No. 403. 
GENERAL AND SYSTEMATIC 
ZOOLOGY. 


50 Pages, with 1730 Titles. 

Contents :—History of Zoology—Geographies of Zoologists—Biblio- 
graphy—Old and Ancient Authors—Periodicals and Journals—Miscel- 
laneous Writings—Systematic and 
Soul of Animals—Oceanic and Freshwater Faunas —Economic Zoology. 


No. 409. 


FAUN. 


Distribution of Animals. 
About 40 Pages, with 1624 Titles. 
In the Press. Will be Published in a Fortnight. 
No. 4to 


BIRDS. 


62 Pages, with 2200 Titles. 
In Preparation: Catalogues*on Reptiles, on Mammalia, on Chemistry, 
on Publications of Natural History Societies. 
The Catalogues mentioned above, as well as the others published pre- 
viously (apply for List) are sent 


Gratis and Post-free. 
JUST PUBLISHED. 
With 31 Plates and 472 Jllustrations in the Text. to. 36s. 


OLD AND NEW ASTRONOMY 


RICHARD A. PROCTOR 


A. COWPER RANYARD. 


*,* The issue of this book in Parts is now completed. 
Part 13, APPENDIX, price ONE SHILLING, now ready. 


Cases for Binding can be had through all Booksellers. 


‘*The book is admirable in every respect and contains an 
enormous amount of interesting information. Besides the four 
hundred illustrations there are thirty-one large plates, maps and 


photographs of stars and sun-spots, all excellently printed.” — 
Scotsman. 


‘*Mr. Proctor was perhaps the most popular expounder of 
the most fascinating of sciences of his time, and the present 
volume, clearly written and admirably illustrated, contains the 
sum and substance of all his best work. It possesses the merit 
in the eyes of most readers of presenting no more of mathe- 
matical figures and formule than are necessary for the compre- 
hension of fundamental principles, and these are presented with 
a clearness and lucidity rarely attained in expositions of stellar 
and planetary phenomena.” —Dai/y 7elegraph. 


London: LONGMANS, GREEN, & CO. 
Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailli¢re, Tindall, & Cox, King William Street, Strani. 


6) 
ese 
eviii 
: 
Rov. 
me 
ne 
M 
Al 
mi 
Gi 
T 
| in 
th 
M 
CHE 
th 
m 
th 
Rov 
Lon 
B 
x 
fr 
Ror 
E 
— 
| Ror 
N 
I 
AR 
‘wa a 
C 
Soc 
| I 
Vic 
in: 
| 
AND 
{ 
Wy 
| 
| 
| M 
| in 
R 
R 
‘ 
Po 


Pes 


FEBRUARY 2, 1893] 


NATURE cix 


DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Fesrvary 2. 


Rovat Society, at 4.30.—A New Portable Miners’ Safety-Lamp, with 
Hydrogen Attachment for Delicate Gas-testing; with Exact Measure- 
ments of Flame-Cap Indications furnished by this and other Testing 
Lamps: Prof. F. Clowes.—On a Meteoric Stone found at Makariwa, 
near Invercargill, New Zealand: Prof. Ulrich. On Operators ia Physical 
Mathematics, Part I.: O. Heaviside. F.R.S.—On Certain Ternary 
Alloys; Part VII., Alloys containing Zinc together with Lead (or Bis- 
muth), and Cadmium (or Antimony): Dr. Alder Wright, F.R 

CINNEAN Society, at 8.—Report on the Entomostraca from the Gulf of 
Guinea, West Coast of —y collected by J. Rattray: Thos. Scott.— 
Two New Species of Rhax: 


. M. Bernard.—9n the Division of Nuclei | 


in the Mycetozoa: Arthur 4a —On the Structural Differentiation of | 


the Protozoon Body, as Studied in Microscopic Sections: J. E 
Moore. 

CHEMICAL Society, at 8.—The Connection between the Atomic Weight of 
the contained Metals and the Magnitude of the Angles of Crystals oi Iso- 


morphous Series: A. E. Tutton.—Note on Optical Properties other than | 


Colour as Indicative of Structure: H. E. Armstrong.—Contribution to 
the Knowledge of the Aconite Alkaloids; IV., Napelline: W. R. Dunstan 
and E. T. Harrison. 

RovaL INSTITUTION, at 3.—Tennyson : Rev. Canon Ainger. 

LonDON INSTITUTION, at 6.—The Book of the Future (Illustrated); Hy. 


Blackbura. 
FRIDAY, Fesrvary 3. 


Society tor Arts, at 8,—The Development and Transmission of Power 
from Central Stations : Prof. W. Cawthorne Unwin, F 


Rovat INnsTITUTION, at 9.—Theory and Practice in Electrical Science (with | 


Experimental Illustrations) : Alexander Siemens. 


SATURDAY, Fesrvary 4. 


Rovat INSTITUTION, at and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


SUNDAY, Fepruary 5. 


sconpay Lecture Society, at 4.—Handcraft hydrogen Lantern 
Illustrations): Sir James ‘Crichton Browne 


MONDAY, Fesrvary 6. 


ARISTOTELIAN Society, at 8.—Symposium—Has the Perception of Time 
a Genesis in Thought ?: Messrs. S. Alexander, G. Dawes Hicks, and C. 
Massey. 

Society of CHEMICAL INDUSTRY, at8.—Manufacture of Nitric Acid: 
Oscar Guttmann.—The Detection and Estimation of Lead in Citric and 
Tartaric Acids: R. Warrington.—A New Form of Laboratory Filter 
Press will be exhibited by C. C. Hutchinson. 

Vicrorta INSTITUTE, at 8.—Primitive Man: J. M. Mello. 

XovAL INSTITUTION, at 5.— General Monthly Meeting 

Lonpon INsTITUTION, at5.—The Natural History of Silica (Illustrated) : 
J. J. Harris Teall, F.R.S. 


TUESDAY, Fesrvary 7. 

InsTITUTION OF CiviL ENGINEERS, at 8.—Ballot for Members.—Smelting 
Processes for the Extraction of Silver and Gold from their Ores: Henry 
F. Collins.—The Erection of Silver-Lead Smelting-Works in Mexico: 
James W. Malcolmson. (Discussion.) 

Rovat INsTiruTION, at 3.—The Functions of the Cerebellum, and the 
so Principles of Psycho-Physiology: Prof. Victor Horsley, 


WEDNESDAY, Fesrvary 8. 


GROLOGICAL Society, at 8.—Notes on some Coast-Sections at the 
Lizard : Howard Fox and J. J. H. Teall, F.R.S.—On a Radiolarian Chert 
from Mullion Island: Howard Fox and J. H. Teall, F.R.S., with an 
Appendix by Dr. G. J. Hinde.—Note ona tadiolarian Rock from Fanny 
Bay, Port Darwin, Australia: Dr. G. Hinde.—Notes on the Geology 
of the District West of Caermarthen : Compiled from the Notes of the 
late Roberts. Communicated by Prof. T. M‘Kenay*Huzhes, 
F.R.S. 

ENTOMOLOGICAL SociETY, at 7.—On some New, or Imperfectly-known, 
Species of South African Butterflies: Roland Trimen, F.R.S.—Two 
New Species of Pulvinaria from Jamaica; T. D. A. Cockerell.—Descrip- 
tions of some New Genera and New ‘Species of Halticide; Martin 


Jacoby. 
THURSDAY, Fesruary 9. 

MATHEMATICAL Socigty, at 8.—The Harmonics ofa Ring: Prof. W. D. 
Niven, F.R.S. 

iNSTITUTION or ELectricaL ENGINEERS, at 8.—Experimental Researches 
on Alternate Current Transformers: Prof. Fleming's Reply to the Dis- 
cussion.—Note on Testing Alternators: W. M. Mordy. 

Rovat InsTitruTION, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 

Lonpon INsTITUTION, at 7.—The Overture (Illustrated): Dr. A. C. 


Mackenzie. 
FRIDAY, Fesrvary to. 

PaysicaL Society, at 5.— Annual General Meeting.—Recent Determina- 
tions of Molecular Refraction and Dispersion: Dr. J. H. Gladstone, 
F.R.S.—On the Separation and Striation of Gases: E. C. C. Baly. 

INSTITUTION OF CiviIL ENGINEERS, at 7.30.—Long Shoot a 
their Design and Mode of Working; H. Calder Lobnitz. 

Opes. INSTITUTION, at 9.—Sume Associated Organisms : Prof. Charles 

itewart, 


SATURDAY, Fesrvary 
“ovat Botanic Society, at 3.45. 
RovaL InsTiITUTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


THE MONIST. 


aA Quarterly Magazine. 


CONTENTS FOR JANUARY. Vol. lil. No. 2 
THE DOCTRINE OF AUTA. By Prov. C. LLOYD MORGAN. 
EVOLUTIONARY LOVE. By CHARLES S. PEIRCE 
RENAN: a Discourse given at South Place Chapel, 
London, By MONCURE D. CONWAY. 

INTUITION AND REASON. By CHRISTINE LADD 
FRANKLIN. 

CRUELTY AND PITY IN WOMAN. By GUILLAUME 
FERRERO. 

PANPSYCHISM AND PANBIOTISM. By EDITOR. 

LITERARY CORRESPONDENCE — France — Lucien 
Arréat— Germany Christian Ufer. 

CRITICISMS AND DISCUSSIONS. 
A Letter from Mr. Herbert Spencer Logic as Relation Lore. By 
F.C. RUSS LL.—Observations on Some Points in James’s Psychology. 

By Dr. W. L. Worcester.—Prof. Ernst Mach’s Term Sensation. 
BOOK REVIEWS. 

Vorlesungen iiber die Menschen- und Thierseele. By 
Wonvt—Beitrage zur experimentellen Psychologie. By HuGo Mun- 
STERBERG—The Spirit of Modern Philosophy. By Jostan Royce, 
Ph.D.—Die Aristotelische a ag vom Verhiiltnisse Gottes zur 
Welt und zum Menschen. By Dr EuGen Roires—Max Stirner und 
Friedrich Nietzsche. By Ropert SEHEILWiEN— The Sources of De- 


velopment of Kant’s Teleology. By James Haypen Turts —Distinc- 
tion and the Criticism of Beliefs. 

PERIODICALS. 
Zeitschrift fiir Psychologie und Physiologie der Sinnesorgane—Philoso- 
phische Monatshefte—Zeitschrift fiir Philosophie und philosophische 
Kritik—The American Journal of Psychology Mind— International 
Journal of Ethics—The Philosophical Review—The New World 
Revue Jahrbuch. 


Chicago : 
THE OPEN COURT PUBLISHING COMPANY. 


London: 
Messrs. WATTS & CO., 17 Johnson’s Court, Fleet Street. 


Price 2s. 6d. ; Yearly, 9s. 6d. 


Price 6d, w Post 8d. 


OUTING for FEBRUARY contains: A 


Dog’s Ghost; Roping Elk in the Rockies (1 Plate); A Conedy of 
Counterplot (G Illus.); Round the World with Wheel and Camera (3 
Illus ); Fish Spearing through the Ice (1 Illus.); Skis and Ski Running 
 Illus.); Which Miss Charteris? (Page Illus.); The Wild Hog of 
Louisiana (3 Illus ); Through Darkest America (4 Ilus.); Held Up ir 
Plate): Ice- Yachting (5 Iltus.); Bicycling on Pablo Beach (x Plate): 
Quail Shooting, &c., &c. Yearly Subscription Post-free 8s. 


170 STRAND, LONDON, W.C. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, 2s, 6d, POST FREE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 39 MOSLEY STREET, 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
erminated Vanadinite, p= mache henacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, i, Japan. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 


Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 
ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, we 


HOLLOWAY'S OINTMENT INFALLIBLE 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; andfor — 
@ouT, BESUMATION, and all Skin Diseases itis unequalled. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES 
Catalogue of 340 Illustrations by post, 6d. 


[Pesevany 2 2,1 893, 


-WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. and medical, 
pocket, lecture-table 
and School of every de- 
scription. 
Larce CaTALoGvugE, Fifth Edition, Royal 8vo, 
144 pp-, 700 Illustrations, Post free, 7. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristo). 


= 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acenrt.) EsTAstisHep 1876. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses. New 
Triple constructed for B. J. Mavpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Doewra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. Gratran 
Guinness, Madame Ape.ina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 


| lets Free—HUGHES, Spreciatist, Brewster House, Mortimer Road, 


Kingsland, N. 


OPTIMUS” macic LANTERNS 


Adapted for use with limelight. For dissolving, two lanterns are necessary 


FACH Lantern is efficient for exhibitions. 

The Lens gives crisp definition, being a 
superior Achromatic Photographic Combi- 
nation, with Rack and Pinion. Compound 
Condenser of 4-in. diameter, 3-wick Refulgent 


Lam 
Complete i in box os on w. £110 0 
Student’s Lantern to take demon- 
u 


2 
Russian Iron Body, Brass Sliding Tube oo 2 

(Perforated), Brass Sliding Tube ... one 210 0 
Mahogany Outside Body - 220 


» 2 ~Panelled Door, ‘Brass ‘Stages, and. 
” Sliding Tube eee 2 


Optimus ” Bi- Unial ‘Lantern, fittings, £8 8s. 


OPTIMUS ENLARGING APPARATUS. 


Patent Quick-Acting Rack Adjustment. 


THIS Apparatus comprises superior Mahogany Body Lantern and Long 

Bellows Camera, adjusted by Rack and Pinion. The Lantern is 
fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
illumination. Compound Condensers. 


If with Russian Iron instead 


Condenser. of Mahogany body. 
sin.,no front lens... sin., no lens 
5in., With superior portrait lens =127/ sin.,andlens ... 102/¢ 
6in., no front lens __... ee 6in., no lens 87/6 
6in., with superior portrait lens coo 6in., 115 
7in., no front lens... 7in., no lens 
7in., with superior portrait lens 173/6 jin.,and lens... -137/ 
8in., 256/ 8in., no lens 160 
Toin., oe 360/ roin. np 285/ 
12in., oe 580/ 12in., 450/ 


PERKEN, SON, & RAYMENT, cuz LONDON. 
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BREAKFAST—SUPPER. NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers ; 
3 Editorial communications to the Editor. The tele- 
graphic address of NATURE is “ PHuSIS, LONDON.” 
sé 
CRATEFUL—COMFORTINC. SUBSCRIPTIONS TO 


COCOA | 


To ALL PLACES ABROAD :— 
BOILING WATER OR MILK, Yearly. . S I 


Half-yearly . cn 


LIVING SPECIMENS FOR THE. 
M ICROSCO PE. | Three Lines in Column . 
Volvox globator, Epistylis flavicans, Spongilla fluviatilis, Lophopus | 
crystallinus, Ova of Trout for showing the Circulation of Blood, and other 
objects; Amoeba, Vorticella, Hydra, and other types (Animal and | 
Vegetable) for Students. Specimen Tube, with Drawing and Description. 


One Shilling, Post Free. Half a Page, or a Column 


Whole Page 
T. E. BOLTON, Money Orders payable to MACMILLAN & CO. 


FARLEY ROAD, MALVERN LINK. | OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


MESSRS. MACMILLAN & GO.’S NEW SCIENTIFIC BOOKS. 


EVOLUTION AND MAN’S PLACE IN NATURE. By Henry Catperwoop, 
LL.D., F.R.S_E., Professor of Moral Philosophy in the University of Edinburgh. Crown 8vo, Cloth, 7s. 6d. 


A REVIEW OF THE SYSTEMS OF ETHICS FOUNDED ON THE 
THEORY OF EVOLUTION. ByC.M. WILLIAMS. Crown 8vo, 12s. net. 

SCOTSMAN.—“‘ A very full and able treatment of the whole department of ethics in the light of the evolution philosophy. 
... The author shows a firm grasp of philosophical thought, keen powers of analysis, and a mastery of lucid exposition... . . This 
book is fuil of interesting matter. On whatever points it may be possible to differ from the author, there will certainly be no 
dispute as to ability and fairness; while as a comprehensive survey of evolutionary theories in their bearing on ethics, and an 
exposition of ethical science from the stand-point of the evolutionist, the work is likely to take a prominent place in the literature 
of the subject.” 


A TEXT-BOOK OF TROPICAL AGRICULTURE. By H. A. Atrorp Nicno.ts, 


M.D., F.L.S. With Illustrations. Crown 8vo, Cloth, 6s. 

ACADEMY :—* The qualifications of Dr. Nicholls to write a book on the subject are alnfost unique. He directs with 
success a varied plantation in Dominica. . . . He is well known as a good naturalist, and has now proved that he is also a lucid 
writer. He has carried all these qualities into the production of a text-book which is the model of a technical manual. It is full 
of personal observation and first-hand knowledge, set forth with simplicity and modesty. So far as its scientific accuracy is con- 
cerned, no director of colonial gardens would have done better ; and there is added to this the fruit of personal experience of the 
economic conditions of the subject.” 

SCOTSMAN :—*‘ It recommends itself, not only because books on the subject do not yet seem to have been written, but also 
because in itself it is an admirable, practical, and well-informed text-book, not compiled from books, but written at first-hand from 
the experiences of many years. The popularity which the work has gained in the West Indies will be extended wherever it is 
known, and students of agriculture, as well as small cultivators who intend settling in tropical countries will find it abundantly 
useful.” 


A MANUAL OF DAIRY WORK. By Prof. James Murr, of the Yorkshire 


College, Leeds. Pott 8vo, Is. 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 
Fester’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 8vo, Cloth, 7s. 6d. 

The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 

now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work o 

Dr. A. Sheridan Lea, 


ELECTRICAL PAPERS. By O iver Heavisipe. 2 vols., 8vo, 30s. net. 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 
THE THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS 


IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics in the University 
College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 
MACMILLAN AND CO., LONDON. 
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TO H.R H. THE PRINCE OF — THE EMPRESS OF GERMANY, &c 


PRESERVED PROV;SIONS 
SOUPS &, 


A FINE TONIC AND 
DIGESTIVE. 


MUTTON VEAL & CHICKEN, 
SEA STURTLE Sour & 
——.2MEAT Loz ENCES [497 


NEW AND INTERESTING MICROSCOPIC OBJECTS. 


Bacillus Typhi Abdominalis 
Bacillus of Diphtheria (Loffler) False Membrane from a Child ooo 
Bacillus of Leprosy in Section of Skin 
Mildew in Stem of Wheat (Puccinia graminis) ove 
Fertile Spike of Chara... 
Fungus on Leaf of Potato (Peronospora infe stans) 
Fungus on Leaf of Berberry (Zcidium Berberidis) 
Group < 12 different Species of Foraminifera on one Slide, very 
perfect ... 
hese and Petiole of Virginia Creeper, ‘showing defoliation 
Sieve ‘Tubes in Vegetable Marrow <0 
CLASSIFIED List, representing aS tock d 49, am First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT'S MICROSCOPE i is suitable for i eee = the highest powers. The quality and 


ee a, is the thee 4 possible, and it is unequalled for stability and c by any other medium size or Students 
Instrument. Price from 
WATSON & SONS’ VAN HEURCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working Parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


W. WATSON & SONS, 0?7/CIANS TO HER MAJESTY’S GOVERNMENT, 


Awarded 28 Gold and other Medals at ny onal 313 H IGH HO L BORN, LON DON, W. C. 


Exhibitions for Excellence of M AND 78 SWANSTON ‘STREET, MELBOURNE, AUSTRALIA. 


Protonema of Moss 

Type-slide of 400 different Species of ‘Diatoms, the name 'photo- 
graphed on the slide, under each specie, in case.. a 

Type-slide of 80 different Species of Diatoms, the name e photo- 

graphed on the slide, under each specie, in case . ons 

Group of about 150 Diatoms from Sendai, Japan, very perfect — 


Beautiful Groups composed of Eggs of Butterflies, Moths, &c. . 


Setof 24 B ical Slides (El ary 
for the use of Students, in case 4 ' ons 
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overnors. 


Patent Cataract G 
sent out. 


ALL PARTS MADE STRICTLY TO CAUCE. 


Patent Timers. 
OVER BOO ENGINES always in hand 


Crystal Palace Exhibition 
DIPLOMA OF HONOR, 
Highest Award to Gas Engines. 
Patent Starters. 

Patent Tubes for Ignition 

Patent Pendulum G 
Patent Safety Handles. 
Patent Antifluctuatin 
Change Speed Governors. 


“OTTO” 
GAS ENGINES. 
CROSSLEY BROS, 

Openshaw, Manchester, 


Every Engine Thoroughly Tested betore being ~ 


CROSSLEY’S- 


COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE. CONCENTRATED COCOA. 


Printed by RICHARD CLAY AND Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in tne City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, February 2, 1893. 
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A WEEKLY ILLUST RATED 


JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —\WWORDSWORTH. 


121 5, VOL. 47.) 


Registered as a Newspaper at the General Post Office. } -) 


NEWTON’S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 


READY.—Is, Post 


GRIFFIN’S ILLUSTRATED CATALOGUE 
ELECTRICAL, 


MAGNETIC, 


Nas) 


& 


a 


APPARATUS. 
Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


JOHN J. GRIFFIN & SONS, LE 
22 GARRICK STREET, LONDON, W.C. 


THURSDAY, FEBRUARY 1893. 


[PRICE SIXPE NCE. 


and Rights are 


NALDER =R BROS. & Co., 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


OurR NEw CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 
Forwarded on Application. 


NALDER BROS. & Co. 


STANDARD METEOROLOGICAL 


_ 


ical Instruments, 


Negretti & Zambra's Encyclopedic 


Catalogue of Mathematical, Philosophical, Op- 


Royal vo, Cloth, Gilt Lettered, price 5s. 6d. 
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NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 


ECONOMIC ZOOLOGY. 


The Royat AGricuLtTuRAL Society propose to appointa ZOOLOGIST, 
who shall Devote himself to the Investigation of Animals, 
both Vertebrate and Invertebrate, which Affect the 
Economy of the Farm. He must havea Scientific Know- 
ledge of the Animal Kingdom, and be able to deal with the 
Special Inquiries required. Salary to commence at £200 
per annum. 

Suitable Candidates may be subjected toan Examination, 
or to such other ‘lest of Fitness as the Council may deter- 
mine. 

Applications, with Copies of Testimonials, to be sent to 
the Undersigned, not later than SATURDAY, FEBRU- 


ARY 18, 1893. 
ERNEST CLARKE, Secretary. 


12 Hanover Square, London, W., 
Februarv 1893. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principac—G, W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Telegrams—“ Tunzelmann, London.” 


PUBLIC SERVICE AND Universiry DerarTMENT.—For students preparing 
for the various-branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 
ENGINEERING Department —The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 
Special C ourses in Electrical Engineering. 
The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 
The College is supplied with very complete Geological Collections for 
practical instruction. 
Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


ST. -THOMAS'S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £rs0 and £60 
respectively, open to First-year Students on entrance in OCTOBER. 

Special Classes in CHEMISTRY and PHYSICS, aoe ANY and 
ZOOL )GY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. The Solly Medal and Prize, biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. GzorGe RenpDLe. 

G. H. MAKINS, Dean. 


EVENING LECTURES TO WORKING MEN. 


ROYAL COLLEGE OF SCIENCE, 
LONDON. 


The Third Course, consisting of Six Lectures on “Some Recent 
Advances in Metallurgy,” by Prof. ROBERTS-AUSTEN, C.B., F_R.S., 
will be delivered at the Museum of Practical Geology, in Jermyn Street. 
S.W., commencing at 8 o’clock on MONDAY EVENING, FEBRUARY 
20, 1893. 

Tickets may be obtained by Working Men only on application at the 
Museum on Monday Evening, February 13, from 6 to 10 o'clock. 

Fee for the Course, 6¢. Each applicant is requested to bring his name, 
address, and occupation written on a slip of paper, for which the Ticket 
will be exchanged. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS in SEPTEMBER 1893. Four Open 
Scholarships, two (£150 and £60) in Science, and two (£100 and £50) in 
Arts. 


Particulars and Copies of Examination Papers on application to the 
Dean, Guy’s Hospital. 


guy’ HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B.Lond.) Classes are held 
throughout the Year. Special Instruction is given for the July Examina- 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


INSTRUCTION IN PRELIMINARY SCIENCE, 


Courses of Lectures and Practical Laboratory Instruction in BIOLOGY, 
CHEMISTRY, and PHYSICS, adapted to the requirements of Students 
studying for the PRELIMINARY SCIENTIFIC (M.B.) 
TION of the University of London are given by the Lecturers throug 
the year. Special arrangements are made for Students wishing to go m 
for Examination in January and for those who have recently matriculated. 

Fee for the whole Course of Instruction, £18 18s. 

For Particulars apply Personally or by Letter, Dr. T. W. SHORE 
of the College, St. Bartholomew's Hospital, E.C. 


| GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society’s Apartments, Burlington House, on FRIDAY, FEBRUARY :- 
at 3 0’Clock p m. 


WANTED.—A Resident Curator, Meteoro- 
LOGICAL OBSERVER, and CARETAKER for the Museum an 
Library Buildings of the mae | Institution of Cornwall, Truro. Salary 

50 per Annum, with Kooms, Coal, and Gas.—Applications in Cand 
cates’ own handwriti-g, stating Age and Scientific qualifications, \ ir 
Testimonials and References. to be forwarded, no: later than FI B. 
RUARY 14, to Major Parkyn, Truro 


WANTED—« Nature.” 


Nos. 427, 428, 472, and November 14, 1878. Nos. 618 and 630; 1581. 
No. 651; 1882. No. 705; 1883. Price offered by F. A. C. Richardson, 
Elmfield, Stoneygate, Leicester. 


TELESCOPES FOR SALE. 


Two very fine reflectors by Cook, diameter of mirror, 8} by 6 in. respec- 
tively, perfect condition. Apply by letter—Mr. H., 30 Milner Street, 
Cadeg an Square. 


FOR SALE.—A Geltaction of Minerals and 


Rocks.—Particulars on application to “No. 1,” Nature Office, 
29 Bedford Street, 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
r d V: Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of same Pink Grossular, Ruby on Matrix, Burma, Diatom- 


tion. Fee 13 Guineas. 


aceous Earth, Hakodati, Japan. 
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Sales by Auction. HEINEMANN’S SCIENTIFIC HANDBOOKS. 
MONDAY, FEBRUARY 15. MANUAL oF BACTERIOLOGY. 
VALUABLE MICROSCOPICAL, BOTANICAL, AN) NATURAL By A. B. GRIFFITHS, Ph.D., F.R.S.E., F.C.S. ie i 
HISTORY LIBRARIES, SCIENTIFIC WORKS, &c. 
Post 8vo. Illustrated. 7s. 6d. 
MR. J.C. STEVENS will Sell by Auction, [Just published. 
at his Great Rooms, 38 King Street. Covent Garden. on MONDAY. London: Wm. HEINEMANN, 21 Bedford Street, W.C. 
FEBRUARY 1:3, at half-past 12 precisely, the Library of Microscopical — ——_ 
and other Scientific Works formed bv the late H F. Hailes. Esq., a TRANSAC TIONS OF THE ROYAL IRISH ACADEMY. 
Secretary of the Quckett Microscopic Club, a small Library of B stanical 
Works formed by the late W. W Reeves. Esq.. of Pickering, formerly Just a Vol. XXX. ‘a III. and IV. 
Assistant Secretary to the Roval Microscopical Society, also several other yal 4to, 122 pp., ns 
small Libraries on Natural History and Scientific Subjects, &c. ON THEAN ATO MY AND PHYSIOLOGY ia des 


On view Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 
had. 


T UESDAY, ‘FEBRUARY 14. 


AC OLLECT ION OF COLEOPTERA ANI) LEPIDOPTERA, AND 
OTHER NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction, 
at_ his Great Rooms, 38 King Street, Covent Garden, W.C., on 
TUESDAY, FEBRUAKY 14. at half-past 12 precisely, a Co lection 
of European and Exotic Coleoptera, Heterocera from New Zealand, 
British and Exotic Lepidoptera; also, Collection of Shells, Minerals, 
Heads and Horns of Animals Cabinets, Birds’ Eggs, &c., &c. 


On view Day prior from 10 till 4 and Morning of Sale, and Catalogues had. 


4 CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futon, 
Smit 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
; 216 KING’S ROAD, LONDON, S.W. 
NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 


Now Reduced to 1s. 6d. each. All one Price. 
SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 
ALL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


THROAT > COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 


Sold only in Boxes, 7}d., and Tins, 1s. 1$¢., Labelled. 
JAMES EPPS & CO., Homeopathic Chemists, LonDON, 


NEW ZEALAND, BRAZIL, | 


Livin 
| 


| 


| mathematical questions and solutions, the republication of which, in book 


of PROTOPTERUS ANNECTENS. By W. N. PARKER, Ph.D. 
With rz Plates. 


Royal 4to, 46 pp., Sewed, 2. 

ON THE RELATIVE POSITIONS OF 
223 STARS in the CLUSTER x PERSEI as determined Photo 
graphically. By Sir ROBERT BALL, LL.D., F.R.S. and ARTHUR 
A. RAMBAUT, M.A., D.Sc. With 1 Plate. 

London and Edinburgh: WILLIAMS & NORGATE. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
COMPTES RENDUS HEBDOMADAIRES DES 


SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4to 23 
26 tO 33, 42, 43, 45087, 90, 91. 28 Vols. Half Calf, the rest in Numbers 
(4 Tables, 2 ‘litles, and 7 Numbers wanting.) In all 75 Vols. 1837 to 
1880. 10S. 

A long Series of this important Work, containing Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Biot, Cauchy, Chasles, Dupin, Encke, Faye, $ 
Gauss, Hermite, Jac»bi, Jamin, Jordan, Lacroix, Leverrier, Libri, Moigno, 

Monge, Poinsot, Poisson, Poncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. ; 
COSMOS. Revue encyclopédique hebdomadaire des progres 
des Sciences et de leurs applications aux Artset l'Industrie. Fondée par 
B. R. de Monfort, redigée par l’Abbé Moigno. (First Series), 1859 
to 1863, 10 Vols (S:cond Series), Les Mondes, 1863 to 1881, 56 Vols. 
ba a Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 
EDUCATIONAL TIMES. A Monthly Journal of Edu- 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2in Numbers. £4 10s. 
Sets of this important Journal are very scarce. It contains valuable 


furm, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 
and Contents of Vol. 40 are want.ng ; otherwise it is perfect. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and io 
illustratethe leading ‘Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price Listof Minerals, Rocks, and S. tvatigvaphical Seriesof Foss 
Post Free. 


ROCK SECTIONS for the MICROSC: /PEfrom 1s. 6d. each, Pos Free- 
CaTaLoGuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TKAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
THIS 


HOLLOWAY S PILLS 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s _and fs unequalled in Complaints incidental to Ferales. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


globaior, Epistylis favicans, Stentor coeruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects 
Ameeba, Hydra, Spirogyra. and other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 
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SECOND YEAR OF ISSUE. 
JUST READY, PRICE 7s, 6d. 


THE YEAR-BOOK OF SCIENCE 


EDITED BY PRoFEssoR BONNEY, F.R:S. 


CONTENT S— 
PHYSICS— | IOLOGY (ANIMAL)— . 
H. H. Horrert, D.Sc., and ZOOLOSY AND COMPARATIVE ANATOMY. By G. Her. 
. L. Gray, B.Sc. 


Fow.er, B.A., Ph.D., assisted by R. 
PHysICAL ASTRONOMY. By E. W. Maunper, F.R.A.S. ° 
METEOROLOGY. By CHARLES HARDING, F.R. Met. Soc. Ly and R. I. 
CHEMISTRY— NIMAL PHYSIOLOGY AND PATHOLOGY. 
PuysicaL Cuemistry. By Prof. W. Ramsay, Ph.D., | SHERRINGTON, M.A., 
F.R.S. BACTERIOLOGY. By C. S. SHERRINGTON, M.A., M.D. 
y 


INORGANIC CHEMISTRY. By HAROLD Picton, B.Sc. 
OrGANic CHEMistRY. By Haroxp Picton, B.Sc., and = BIOLOGY (BOTANICAL)— 
CHARLES F. BAKER, B.Sc. | SYSTEMATIC AND GEOGRAPHICAL Botany. By W. B. 
‘GEOLOGY AND MINERALOGY— HEMSLEY, F.R.S., A.L.S. 
MINERALOGY AND PETROLOGY. By G. T. Prior, M.A. 
STRATIGRAPHICAL GEOLOGY. By Horace B. Woop- 


MoRPHOLOGY AND BrotoGy oF PLANTs. By G. 


WARD, F.G.S MASSEE. 
PALHONTOLOGY (VERTEBRATE). By R. LYDEKKER. MINUTE ANATOMY PLANTS. By D. H. Scori, 
PALAONTOLOGY (INVERTEBRATE). By J. W. Guesenr, M.A., Ph.D., F.L.S. 
F.G.5., assisted by F. A. Barner, M.A., F.G.S., Puysto.ocy or PLants. By Prof. F. E. Werss, B. Sc., 
and T. T. Groom, B.Sc., F.G.S. F.LS. 


PAL.ZOBOTANY. By THoMas B.A., B.Sc. 

PHysicAL GEOLOGY AND GEOGRAPHY. By Prof. H. G. 
SEELEY, F.R.S., F.G.S. 

ANTHROPOLOGY. By Prof. H. G. Seevey, F.R.S., 
F.G.S. 


CASSELL & COMPANY, Limited, eer: Hill, London; and all Booksellers. 


INDEX TO SUBJECTs. 
INDEX TO NAMES OF AUTHORS QUOTED. 


By J. F. BLAKE. Now Ready. Pp. 404, , Pl. 6, Price 9s. Net. DULAU & CO. 


ANNALS OF BRITISH GEOLOGY 


FOR 1801. 
NO BELLADONNA NEEDED. Instrument Company, Cambridge. 
FOU R N ET’S R E F RACTOM ET rn R. Cambridge.” communications ‘‘ Instrument Company 


OCULIST’S APPARATUS (PATENT), Price List of Scientific Instruments, sent post free. 


D ti List sent on receipt of 1s. 6d. 
SILVER MEDAL, PARIS, 1889. Dessriptive P 


The Cambridge Scientific Instrument Company, 
See ‘‘ENGINEERING,” July 18, 1890. St. Tibb’s Row, Cambridge. 


Shown before the Royal Institution. MENTS. 
CURATIVE SPECTACLES SCIENCE INSTRU 


FOR UNEASY SIGHTS. An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
MR. A. FOURNET (The Inventor), every branch of Physical Science, as well as of the Instruments 
18 BENTINCK STREET, WELBECK STREET, W. which are used in Original Research and in the applications of 
( ene 1 till 7.) P Science to Technical Industries and Pursuits. 
- PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 
Consultation Fee, 5s. RA 
Spectacles, Steel Frames, from 7s. 6a. BR ADY & M ARTI N 
J 
Post :—'**} bad h h se?’ is 
ournet with much common NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


(15 Stamps, from the Author.) N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1. 
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DIARY OF SOCIETIES. | 


LONDON. 
THURSDAY, Fesruvary 9. 
Rovat Society, at 4.30.—Preliminary Account of the Arrangement of 


Pilomotor Nerves: J. N. Langley, F.R.S.—Note on the Knee-jerk and | 
the Correlation of Action of Antagonistic Muscles: Dr. Sherrington.— 
On the Leucocytes of Peptone and other Varieties of Liquid Extravascular 
Blood: Prof. A. E. Wright. 

eae Society, at 8.—The Harmonics ofa Ring: Prof. W. D. 
Niven, F.R.S.—The rs of the termutations of the Faces ofa Cube: 
Major MacMahon, R.A., F.R 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Experimental Researches 
on Alternate Current Transformers: Prof. Fleming’s Reply to the Dis- 
cussion.— Note on Testing Alternators: W. M. Mordy. 

Rovat INstituTiON, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 

Lonpon INsTiITUTION, at 7.—The Overture (Illustrated): Dr. A. C. 
Mackenzie. 


FRIDAY, Fesrvary 

Puysicat Society, at 5.—Annual General Meeting.—Recent Determina- 
tions of Molecular Refraction and Dispersion: Dr. J. H. Gladstone, 
F.R.S.—On the Separation and Striation of Gases: E. C. C. Baly. 

INSTITUTION OF Civit ENGINERRS, at 7.30.—Long Shogt Dredgers— 
their Design and Mode of Working: H. Calder Lobnitz. 

RovaL IvstiTuTioNn, at 9.—Some Associated Organisms: Prof. Charles 
Stewart. 

AMATEUR Sctentiric Society, at 7.30.—Annual General Meeting. —Presi- 
dent’s Address.— Election of Officers and Council. 


SATURDAY, Fesrvary rr. 
Rovat Botanic Society, at 3.45. 
Rovat InstiTuTION, at 3.—Expression and Design in Music (with 
Musical Illustrations): Prof. C. Hubert H. Parry. 


SUNDAY, Fesruary 12. 
Sunpay Lecture Society, at 4.—Mars; its Canals, Atmosphere, and 
oons. Latest Observations : Is it Inhabited? Is it Hot or Cold? (with 
Oxyhydrogen Lantern Illustrations): Mrs. Proctor-Smyth (Mrs. Richard 
A. Proctor). 


MONDAY, Fesrvary 13. 


Rovat GeoGraPHicaL Sociery, at 8.30 (at the University of London, 
Burlington Gardens, W.)—Twenty Years’ Travels in South Central 
Africa: F. C. Selous. 

Lonpon INstiTuTion, at5.—Electricity and] Heat (Illustrated): Shelford 
Bidwell, F.R.S. 


TUESDAY, Fesrvary 14. 


ZooLosicat Society, at 8.30.—On the Cranial Osteology. Classification, 
and Phylogeny of the Dinornithide: Prof. ‘IT. Jeffrey Parker, F.R.S.— 
On the Presence of a Distinct C oracoidal Element in Adult Sloths, with 
Remarks on its Homology. R. Lydekker.—On the Present Range of the 
European Bison in the Cweasus: Ur. G Radde, C.M.Z.S S —On some 
Miozene Squirrels, with Remarks on the Dentition and |) cee of 
the Sciurinz in General: Dr. C. J. Forsyth-Maj r,C M Z.S. 

or Civit ENGINEERS, at 8. —Electrical Railways: Dr. 
Edward Hopkinson. 

Rovaur InsriruTion, at 3.—The Functions of the Cerebellum, and the 
ew Principles of Psycho-Physiology: Prof. Victor Horsley, 


COMPLETION OF 


CHAMBERS’S ENCYCLOPADIA, 


the Sympathetic Nervous System, based chiefly on Observations upon | A DICTIONARY OF UNIVERSAL KNOWLEDGE. 
Entirely New Edition, in Ten Volumes, Imperial 8vo. 


With Numerous Maps and Wood Engravings. 


Vol. X. Now Ready. 

PRICES OF COMPLETE SETS. 
Half-morocco or ‘Half-calf ... 
Half-morocco extra or Half-russia... 8 10 0 

Sets can also be had in-tree calf, and in full morocco. 
CHAMBERS’S ENCYCLOPEDIA contains upwards of 


Thiity Thousand Articles, and is illustrated by more than 
Three thousand five hundred Wood Engravings, and Fifty 
coloured Maps. 


Nearly One Thousand Contributors, including many of 


the most eminent authorities in every department of Knowledge, 
have assisted in the preparation of this Work. 


“Everybody who wants a handy compendium of universal knowledge, 


thoroughly up to date,” must get Chambers’s Encyclopaedia.” James's 
Gazette. 


** The best Encyclopedia ever brought out."—Daily Chronicle. 
“This edition of Ch s’s Encyclopediais perhaps the cheapest book 


ever published.” —7he Speaker. 


W. & R. CHAMBERS, LIMITED, 


47 PATERNOSTER ROW,LONDON ; & EDINBURGH, 


Just Published. 


WESTERN STORIES. By Wittiam Arkinson. 


With Frontispiece. Price 5s. 


ROBIN R&EDBREAST : a Story for Girls. By 
Mrs. MOLESWORTH, author of Zhe Cuckoo Clock, Carrots, 
&c. With six original Illustrations by Robert Barnes. 
Price 35. 6a. 


THROUGH THE FLOOD, the Story of an Out - 


of-the-way Place. By Esme Sruarr. Price 25. 6d. 


BEGUMBAGH, a Tale of the Indian Mutiny. By 
G. M. FENN. New Edition. Price 1s. 6d. 


WEDNESDAY, Fesruary 15. 


Rovat Mereorotocicat Society,at 7.—Report on the Phenological 
O servations for 1892: Edward Mawley.—Relation between the Duration 
of Sunshine, the Amount of Cloud, and the Height of the Barometer: 
— Ellis. —Winter Temperatures on Mountain Summits: W. Piffe 

rown 

RovaL Mucroscoricat at 8.—On the Chromatic Curves of 
Microscope Objectives and an [mproved Form of Edinger’s Apparatus for 
Drawing Objects under Low Powers: E. M. Nelson.—The Rotifera of 
China : Surgeon V. Guns:n Toorpe.—Jn Certain Cystic Worms which 
Simulate the Appearances of Tuberculosis: Dr. G. M. Giles. 


THURSDAY, Fesrvary 16. 

LinngaN Society, at 8.—Onthe Life History of the Acidium on Paris 
Quadrifolia : Chas. — —WVontributions to the Natural History of 
the Flower: J. C. Willis. 

Cuewmicat Soctery, at 8.—Ballot for the Election of Fellows.—P:atinous 
Chloride: W. A. Sheastone.—Melting- Points of Compounds of Similar 


Constitution: Dr. Kipping. —Electrolysis of Sodic Ethylic Camphorall : 
Dr. Walker.—New Base from Corydalis cara: Ds. Dobbie and A. 
Landa. 

InNsTiTUTION oF Civit. ENGINEERS, at 2.45.—Students’ Visit to the 
Sewage-Purification Works of the Hendon Local Board, Hendon. 

Rovat InsTiruTiIoNn, at 3-—Thne Factors of Organic Evolution: Prof. 
Patrick Geddes. 

LonDon INsTITUTION, at 6.—The Women in the Buddhist Reformation 
of the Sixth Century s.c.: Prof. Rhys Davids. 


FRIDAY, Fesrvuary 17. 
Roya. INSTITUTION, at g.—Turacin, a Remarkable Animal Pigment 
containing Copper: Prof. A. H. Church, F.R.S. 
SATURDAY, Fesruary 18. 


Rovat InsTITUTION, at 3.—Sound and Vibrations: The Right Hon. Lord 
Rayleigh, F.R.S. 


W. & R. CHAMBERS, LIMITED, 
47 PATERNOSTER Row, LONDON ; AND EDINBURGH, 


sz This Part begins a New Volume. 


CHAMBERS’S JOURNAL. 


FEBRUARY. Price SEVENPENCE. 


THE BURDEN OF ISABEL. By J. Mactaren Cospan. 

ISABEL DYSART. By Mrs. OLtrHanr. 

CHRISTMAS-TIME IN FLORIDA. By Charles Edwardes. 

PARLIAMENTARY MANNERS AND Humours. 

A Murperous Mixture. By G. Manville Fenn. 

DETECTIVES AS THEY ARE. By an Inspector. 

ON THE ART OF LIVING. 

Some More OLp Lonpon City NAMES, 

THe SHAWMUT TRESTLE, A Western Railroad Sketch. By 
William Atkinson. 

KaAFTA, AN ARABIAN BEVERAGE. 

ENGLISH CHARACTER- WRITERS. SCENTs. 

ROASTING VERSUS BAKING. LreFr-HANDED FOoLk. 

GERMAN FOLKLORE. ABOUT PILCHARDs. 

THROUGH THE NARUTA WHIRLPOOL. 

THE MONTH: SCIENCE AND ARTs. 

A MOONLIGHT SURPRISE-PARTY. 


THE WoopLanpDs Hoar, POETICAL PIECES. 


| W. & R. CHAMBERS, LimitTeD, LoNDGN AND EDINBURGH 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


EVOLUTION AND MAN’S PLACE IN NATURE. By Henry CaLperwoop, 


LL.D., F.R.S_E., Professor of Moral Philosophy in the University of Edinburgh. Crown 8vo, Cloth, 7s. 6d. 


A REVIEW OF THE SYSTEMS OF ETHICS FOUNDED ON THE 
THEORY OF EVOLUTION. ByC. M. WILLIAMS. Crown 8vo, 12s. net. 


SCOTSMAN.—“ A very full and able treatment of the whole department of ethics in the light of the evolution philosophy 
. .« The author shows a firm grasp of philosophical thought, keen powers of analysis, and a mastery of lucid exposition. . . . This 
book is fuil of interesting matter. On whatever points it may be possible to differ from the author, there will certainly be n: 
dispute as to ability and fairness; while as a comprehensive survey of evolutionary theories in their bearing on ethics, and an 
exposition of ethical science from the stand-point of the evolutionist, the work is likely to take a prominent place in the literatur 
of the subject.” 


PALL MALL GAZETTE.—* The author has done all that consummate learning could do within the limits of a volume 
put the reader in possession of the sum total of what evolutionists have done in the department of Ethics. . . . Probably the bes 
review we have of Evolutional Ethics.” 


A TEXT-BOOK OF TROPICAL AGRICULTURE. By H. A. Atrorp NIcHoLtLs. 
M.D., F.L.S. With Illustrations. Crown 8vo, Cloth, 6s. = y 

ACADEMY :—* The qualifications of Dr. Nicholls to write a book on the subject are almost unique. He directs with 
success a varied plantation in Dominica, . . . He is well known as a good naturalist, and has now proved that he is also a luci«! 
writer. He has carried all these qualities into the production of a text-book which is the model of a technical manual. It is ful! 
of personal observation and first-hand knowledge, set forth with simplicity and modesty. So far as its scientific accuracy is con 
cerned, no director of colonial gardens would have done better ; and there is added to this the fruit of personal experience of the 
economic conditions of the subject.” 


SCOTSMAN :—*‘ It recommends itself, not only because books on the subject do not yet seem to have been written, but also 
because in itself it is an admirabie, practical, and well-informed text-book, not compiled from books, but written at first-hand from 
the experiences of many years. The popularity which the work has gained in the West Indies will be extended wherever it is 
known, and students of agriculture, as well as small cultivators who intend settling in tropical countries will find it abundantly 
useful.” 


A MANUAL OF DAIRY WORK. By Prof. James Murr, of the Yorkshire 


College, Leeds. Pott 8vo, 1s. 


THE CHEMICAL BASIS OF THE ANIMAL BODY. An Appendix to 


Foster’s ‘‘ Text-book of Physiology.” Fifth Edition. By A. SHERIDAN LEA, M.A., D.Sc., F.R.S., University 
Lecturer in Physiology in the University of Cambridge ; Fellow of Caius College. 8vo, Cloth, 7s. 6d. 


The following appendix has been written upon the same lines as in former editions, save that it has been enlarged, and in reality 
now constitutes a treatise on the chemical substances occurring in the animal body. As in former editions it is entirely the work of 
Dr. A. Sheridan Lea. 


ELECTRICAL PAPERS. By OLIver HEAVISIDE. 2 vols., 8vo, 30s. net. 


; THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 
THE THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS 


IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics in the University 
College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 
MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY. 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN.. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL, 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE, WILLIAM SPOTTISWOODE, 

SIR WYVILLE THOMSON. ARTHUR CAYLEY, 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER, LOUIS PASTEUR. 

WILLIAM HARVEY. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
27 Portraits in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
Proof Impressions of the Portrait of Sir ARCHIBALD GEI/KIE, LL.D., F.R.S., issued with NATURE for Fanuary 5, 
may be obtained from the Publishers at 5s. each. N.B.—This Portrait is the first of a New Series. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Li 


mat 
| 
he 
| 
A AS 
on 
wr 
bo 
T 
3 2 
C 
+ 
C 
| 
> 
| 
bing 
wy 
| 


Pesavany 9, 1893] NATURE Cxix 


MESSRS, MACMILLAN AND COS PUBLICATIONS, 


NEW BOOKS ON ECONOMICS. 
NEW AND CHEAPER EDITION OF MR. CHARLES BOOTH’S WELL-KNOWN WORK. 


LIFE AND LABOUR OF THE PEOPLE IN LONDON. Edited by 
CHARLES BOOTH. Vol. I. EAST CENTRAL AND SOUTH LONDON. Vol. II. STREETS and POPULA- 
TION CLASSIFIED. Voll. III. BLOCKS OF BUILDINGS, SCHOOLS, and IMMIGRATION. Crown 8vo, 
35. 6¢. each. Case of Maps to accompany, crown 8vo, 5s. 

* * Vol. LV. EAST LONDON INDUSTRIES—will complete the issue. 


GUARDIAN :—“ The only criticism that can be made on it is one of sheer amazement at the quantity and interest of th® 
material that Mr. Booth has brought together. The account of the black sheets’ . . . isas terrible reading as anything in 
the 7xferno.” 


DAILY NEWS :—* An account of the working population of London such as has never been compiled—has probably never 
before been attempted or conceived—for any city in the world. 


A NEW BOOK ON THE WAGES QUESTION. 

THE THEORY OF WAGES and its Application to the Eight Hours Question 

and other Labour Problems. By HERBERT M. THOMPSON, M.A. Crown 8vo, 3s. 6d. 

_ REPRINTED FROM THE FRENCH. 

CANTILLON, ESSAI SUR LECOMMERCE. Reprinted for Harvard University. 

I12mo, Cloth, 7s. net. 
THE OLD ENGLISH MANOR: a Study in English Economic History. By 

CHARLES McLEAN ANDREWS, Ph.D., Associate in History, Bryn Maur College. Royal 8vo, 6s. net. 
*.* One of the Fohus Hopkins University Studies in Historical and Political Science. 

MANCHESTER GUARD/IAN.—* On the whole, this is the best sketch of an English pre-Conquest manor, It is founded 

ona careful study of the documents, and a good knowledge of the modern literature of the subject. It is well arranged and clearly 


written. It is a bock that ought at once to be placed in all English public libraries, as a useful, readable, and trustworthy hand- 
book to a difficult and important subject.” 


7/MES.—*“ An important contribution to the further study of the subject.” 


THE ABC OF THE FOREIGN EXCHANGES: a Practical Guide. By 


GEORGE CLARE, Author of a ‘‘ Money Market Primer.” Crown 8vo, Cloth, 3s. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
TEXT-BOOK OF GEOLOGY. By Sir Arcuisatp Gerkiz, LL.D., F.R.S.; 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Medium 8vo, 28s. [Third Edition immediately. 


CLASS-BOOK OF GEOLOGY. By the Same. _ Illustrated with Woodcuts, 


Second Edition. Crown 8vo, 4s. 6d. 


OUTLINES OF FIELD GEOLOGY. By the Same. New and Revised Edition. 


Extra Fcap. 8vo, 3s. 6¢. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By the Same. 


Illustrated with Woodcuts and Ten Plates. Foolscap 8vo, 4s. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY 


For-the Use of Schools. By the Same. Foolscap 8vo, 1s. 62. 


PHYSICAL GEOGRAPHY. By the Same. With Illustrations. Pott 8vo, ts. 


[Science Primers. 
GEOLOGY. By the Same. With Illustrations. Pott 8vo, 1s. [Science Primers, 
GEOLOGICAL SKETCHES AT HOME AND ABROAD. By the Same. 


With Illustrations. 8vo, 10s. 6d. 


THE TEACHING OF GEOGRAPHY. Suggestions regarding Principles and 


Methods for the use of Teachers. By the Same. Globe 8vo, 2s. [Geographical Series. 


GEOGRAPHY OF THE BRITISH ISLES. By the Same. Pott 8vo, rs. 
[Geographical Series. 
THE SCENERY OF SCOTLAND VIEWED IN CONNEXION WITH 


ITS PHYSICAL GEOLOGY. With aGeological Map and Illustrations. By the Same. Second Edition, Crown 8vo, 
12s. 6d. 


MACMILLAN AND CO., LONDON. 
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THIS DAY, 2 Vols. Post 8vo, 145. net. 


THE EVOLUTION OF RELIGION. (The Gifford Lectures. 


Delivered before the University of St. Andrews in 1890-92. 
By EDWARD CAIRD, M.A. Oxon., LL.D., D.C.L., 


Professor of Moral Philosophy in the University of Glasgow, late Fellow and Tutor of Merton College, Oxford. 


Glasgow: JAMES MACLEHOSE & SONS, Publishers to the University. London and New York: MACMILLAN & CO 


Just Published, in One Volume, 4to, Price 36s. 


OLD AND NEW ASTRONOMY. 


By RICHARD A. PROCTOR and A. COWPER RANYARD. 


With 31 Plates and 472 Illustrations in the Text. 
*,* The issue of this Book in Parts is now completed. Part 13, APPENDIX, Price OnE Suittinc, Now Ready. 


London : LONGMANS, GREEN, & CO. 


_PURCHASERS OF SELF- RECORDING 
INSTRUMENTS, 


Mathematical Instrument Manufacturer to H.M. Government, Council of such as 
India, Science and Art Department, Admiralty, &c. . = Self-recording Barometers, 


Mathematical, Drawing and Surveying Instruments = 
Of every description. Self-recording Thermometers, 


Of the Highest Quality and Finish, at the most Moderate Prices. : Fa Self-recording Hygrometers, 
Illustrated Price List Post Free. Self-recording Galvanometers, 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for = ‘ 
Excellence of Construction of Mathematical Instruments, and the only een : " a: 4 Self-recording Rain-gauges, 
MEpat in the International Inventions Exhibition 1885 for Mathe- &e 
matical Work. Silver Medal, Architects’ Exhibition, 1886. bg 

Address :- *~GREAT TURNSTILE, HOLBORN, LONDON, Ww. , WC. Should see that they are marked 


TO SCIENCE LECTURERS. | 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant CarrEnteR, Esq., Prof. Forses. New 
Triple constructed for B. J. Macpen, Esq., this season. New hg ydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal ighest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
GuINNESss, Ma dame Ape.ina Patti, &c. Patent Pamphagos Lantern 
trated Catalogue 300 pages, 1s.; Postage, 5d. maller do., 6d. am ph- 
lets Free.—HUGHES, Spreciatist, Brewster House, Mortimer Road, This mark has been entered by the Inventors and Manufacturer 
Kingsland, N. ‘ No articles without this Mark are gonnine. 


“OPTIMUS” mAcic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent Quick-Acting Rack Adjustment, 


ACH Lantern is efficient for exhibitions. HIS Apparatus comprises superior Mahogany Body Lantern and Long 
E The Lens gives crisp definition, being a T Bellows Camera, adjusted by Rack and Pinion. The Lantern is 
superior Achromatic Photographic Combi- fered, with = Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. C ion. C d Condensers. 

— of 4-in. d , 3-wick Reful If with Russian Iron instead 
Condenser. of Mahogany body. 


Complete in box ove £110 0 
Student’s Lantern to take demon- Sin.,no front lens... sin., no lens 
strating tank), with Brass Sliding 5in., With superior portrait lens ... sin.,andlens «. 102/6 
6in., no front lens __... one 6in., no lens oo 89/6 


Russian Iron Body, Brass Sliding Tube 6in., with superior portrait iens 6in., andlens... 115/ 
(Perforated), Brass Sliding Tube aie 7in., no front lens... a 7in., no lens 110/ 

Maliogany Outside Body 7in., with superior portrait lens 7in., and lens 
“Panelled Door, “Brass ‘Stages, 8in., 8in., no lens 


Sliding Tube gin., one gin., 250/ 
Toin., roin., 285/ 


** Optimus ” Bi-Unial ‘Lantern, brass fittings, £8 8s. 12in., 580/ r2in., 450/ 


PERKEN, SON, & RAYMENT, LONDON. 
HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
SCHOOL APPARATUS For TECHNICAL INSTRUCTION 


IN ELECTRICITY AND MAGNETISM, SOUND, 
LIGHT, AND HEAT. 


ALL APPARATUS TESTED FOR EFFICIENCY. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES 
Catalogue of 340 Illustrations by post, 6d. 


Printed by RicHarD CLay AND Sons, LimirTED, at 7_and 8 Bread Street Hill, Queen Victoria Street, in the City of London d Published b 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Avenue, New York. 9, 18 
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Registered asa Seewnegne at the General Post Office.} 


NEWTON & CO.,, 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 
By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT. 
MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE. 
ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


Experiments. 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


R. & J. bUK 68, CORNHILL, LONDON, E.C. 


THURSDAY, FEBRUARY 16, 1893. 


OPTICAL PROJECTION. By Lewis WriGHT. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the | 
Lantern Microscope and Polariscope, and to the Projection of Scientific | 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
O; Nature trusts the mind which builds for aye.’’—WORDSWORTH. 


[PRICE SIXPENCE. 


[All Rights are ‘Renewed. 


BROWNING’S SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit.in 
Morocco Case, £1 155. 3 with Achromatic Lens, &c. 
&c., in Morocco Case, £2 6s. 


New Tilustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


| 63 STRAND, LONDON, w.c. 


STANDARD METEOROLOGICAL INSTRU 
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NTS 


Tables of 


‘ed by 


Vathematical, Philosophical, Op- 


tical, and Standard Meteorological Instruments, 


Royat 8vo0, Cloth, Gilt Lettered, price 5s. 6d. 


> Now ready, Negretti & Zambra's Encyclopedic 
Catalogue of 


| NEGRETTI & ZAMBRA, 


Opticians. “apd Scientific Instrument Makers. 
o Her Majesty the Queen, 


HOLBORN VIADUCT, 
| 45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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GOVERNMENT GRANT OF £4000 for 
the Promotion of Scientific Research, FEBRUARY 28 is the last 
Day for receiving Applications. Forms may be obtained of the 
ASSISTANT SECRETARY, Royal Society, Bustings n House, London. 
Reports on previous Grants due MARCH 1 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


The Right Hon. Lord Ray.teicu, M.A., D.C.L.. F.R.S., Professor of 
Natural Philosophy, Royal Institution, will on SATURDAY Next 
(FEBRUARY 18) begin a Course of Six Lectures on ‘‘Sound and Vibra- 
tions.” 

Subscription to this Course, One Guinea. 


To all the Courses in the Season, Two Guineas 


THE SCHOOL BOARD FOR LONDON 
are about to Appoint an ASSISTANT SCIENCE DEMON. 
STRATOR, who will be required to visit Schools under the direction of 
the Board for the purpose of giving instruction in Mechanics. The 
person appointed will be required to devote the whole of his time to the 
work of the Board. Salary £130, rising by annual increases of £5 toa 
maximum salary of £175 per annum, together with actual travelling ex- 
penses for the conveyance of apparatus from school to school and for 
assistance in the experiments, such expenses not to exceed £75 per 
annum. 

Candidates from the country invited to attend the Committee will be 
allowed third class return railway fare to the London terminus. 

Applications, which must be made on Forms to be obtained from the 
Clerk of the Board, must reach the CLERK oF THE Boarp, School Board 
for London, Victoria Embankment, W.C., not later than WEDNESDAY 
FEBRUARY 22, 1893, marked outside * Assistant Science Demonstrator.” 


UNIVERSITY OF GLASGOW. 
ASSISTANT EXAMINERS. . 

The University Court invite applications from Candidates for FOUR 
EXAMINERSHIPS for DEGREES in MEDICINE to which Appoint- 
ments are about to be made. In filling up these Vacancies the Court will 
take into account the Special Qual fications of Candidates for one of the 
Appo.ntments to Examine in Pp ATHOLOGY, for another to Examine in 
for a third to Examine in MEDICINE, and for a fourth to Examine 
in Puy stot OGY. 

The Annual Fee in each case is £30, and the Term of Office is till 
DECEMBER 31, 1896. 

Candidates should lodge 20 Printed Copies of their Ap plications and 
Testimcnials with the Subscriber, on or before MARCH 11, 1853. 

ALAN E. CLAPPERTON, 


or West Regent Street, Glasgow. Secretary of the Court. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

TWO NATURAL SCIENCE SCHOLARSHIPS of £rs0. and £60 
respectively, open to First-year Students on entrance in OCTOBER. 

Special Classes in CHEMISTRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE, 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. ‘The Solly Medal and Prize, biennially, for Surgical Reports. 


Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. GeorGe 
. G. H. MAKINS, Dean. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 
2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 


Telegrams—“* Tunzelmann, London.” 


Pusiic SERVICE AND University DepaARTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING DgpARTMENT.—The Complete Courses qualify Students 
or entry into Cooper’s Hill, the Central Institution, the Royal College of 
cience, and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
.40st complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 

practical instruction. 


¢ Students are regularly sent to the College by Leading Engineers and 


Scientific Authorities, whose Names are given in the Prospectus. 


| FOR SALE.—A Collection of Minerals and 


Rocks.—Particulars on application to “No. 1,” Nature Office, 
29 Bedford Street, Strand. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Shells, and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS 


Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado, Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati, 


ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 

New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Foss 
Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Pos Free- 
CaTALoGuBs GRATIS. 
CABINETS, GLASS-CAPPZED BOXES, TRAYS, HAMMERS, 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


NEW LIST OF MICROSCOPIC SECTIONS OF 
ROCKS AND MINERALS, 


CONTAINING MANY NEW AND INTERESTING SPECIMENS 
FROM COLORADO, AUSTRALIA, NEW ZEALAND, BRAZIL, 
HUNGARY, SCOTLAND, WALES, CORNWALL, &c. 

Now Reduced to 1s. 6d. each. All one Price. 


SPECIAL SETS FOR PHYSIOGRAPHY. 


Also Lists of Collections of Minerals, Rocks, and Fossils, Apparatus and 
Appliances, Single Minerals, Chemical Minerals, Empty Cabinets, &c. 


NOVELTIES IN PRECIOUS STONES. 


AZL LISTS FREE OF 


JAMES R. GREGORY, 


88 CHARLOTTE ST., FITZROY SQUARE, W. 


COLLECTIONS OF MINERALS, 
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& CONCHOLOGY. 


H. F. has just acquired the grand | 
Collection of LAND and FRESH- | 
WATER SHELLS formed by the | 


late Mr. ARTHUR MORELET, | 
probably the largest Collection ever | 
| 


formed by an Amateur, comprising | 


nearly 10,000 SPECIES. 


Mitra Futon, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c 


HUGH FULTON (Conchologist), | 
216 KING’S ROAD, LONDON, S.W. | 


NEW ZOOLOCICAL MICROSCOPICAL SLIDES. 


| 
SPONGES :— ANNELIDA: 
Heterc onereis form of V. Vaii- 
Sycon ciliatum, showing flagella lar é, 1S, 6d. | 
of collar cells—very fine, 2s. Repro. bud of Syddis, 1s. 3d. 


Isodictya ingalli, sec. showing 


Autolytus prolifer, male, 1s. 3d 
problematical fibres and gas- 


Se rpu ila pect inata, 1s. 6d. 


trula, 1s. Othonia fabricia, 1s. 6d. 
TUNICATA: 
HYDROZOA:- Tadpole larve of Aflidium, 


full anatomy shown, ts. 6c. 


Eudendrium developing gonads. Adult Perothora listeri, 15. ad. 


1s. 6d. (very fine), 2: 
Bougainvillia, 1s. 3d. to 15. 6a PISC 
Plumularia halecioides, 1s. 6d. tphhioxus in repro., 
Virgularia mirabilis, 1s. 3a. 2s. 6d., 45. 
(The last four are very beautiful, 7 = ce ad of embryo shark, 
and have polyps fully expanded.) 1s. 6c. 


The above Series in Cloth Covered Box sent Post free for 22s. 


DISSECTING TYPES.—All Forms required for Science 
Courses. 


SINEL & HORNELL, Biological Laboratory, Jersey. 


LIVING SPECIMENS FOR THE. 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus erystallinus, and other objects | 
Amoeba, Hydra, Spirogyra, and_ other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, | 
Post Free. | 

| 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


HOLLOWAY'S OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cure® 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all oes Diseases itis unequalled | 


SSTANLEY TSTANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 
Go_p MEpDaLt in the International Inventions E xhibition 1585 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 188¢ 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batterres, galvanic and medical, 
Telephones. Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALoGve, Fifth Edition, Royal 8vo, 
144 700 Illustrations, Post free, 74. 


KING, McNDHAM & Co., 


ae Western Electrical Works. Bristol 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, AGENT.) EsTApLIsHED 1576. 


SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant Carpenter, Esq., Prof. Fornes. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GRraATTAN 
Guinness, Madame Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Speciauist, Brewster House, Mortimer Road, 
Kingsland, N. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


IN May be had from all Stationers. 


KNOWN In Jars, 6d., 1s., & 2s. each. 


Can be obtained in London, through Messrs## Barctay & Sens, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


BREAKFAST—SUPPER. 
EPPS’S 
CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION, 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


Catalogue of 340 Illustrations by post, 6d. 


£2 10s. 
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SECOND YEAR of ISSUE. 


JUST PUBLISHED, PRICE 7s, 6d. 


The Year-Book 
of Science. 


EDITED BY 


PROFESSOR BONNEY, F.R.S., 


AND CONTAINING CONTRIBUTIONS BY 


CHARLES F. BAKER, B.Sc. 

G. HERBERT FOWLER, B.A., Ph.D. 
P. L. GRAY, B.Sc. 

CHARLES HARDING, F.R.Met.Soc. 
W. BOTTING HEMSLEY, F.R.S., A.L.S. 
THOMAS HICK, B.A., B.Sc.: 

H. H. HOFFERT, D.Sc. 

J. W. GREGORY, F.G.S. 

R. LYDEKKER, B.A., F.G.S. 

G. MASSEE. 

E. W. MAUNDER, F.R.A.S. 
HAROLD PICTON, B.Sc. 

W. RAMSAY, Ph.D., F.R.S. . 

D. H. SCOTT, M.A., Ph.D., F.L.S. 

H. G. SEELEY, F.RS., F.G.S. 

C. 8S. SHERRINGTON, M.A., M.D. 
F. E. WEISS B.Sc., F.L.S. 
HORACE B. WOODWARD, F.G.S. 

G. T. PRIOR, M.A. 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, nieieiiehalet and all Booksellers. 


Now w Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, _ William Street, Strand. 


PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LON DON. 


Transactions, Vol. XIII., Part V., price 15s. contai ** Contrit 
the Anatomy of the Anthropoid Apes. By Frank "E. Beddard, M. 
Prosector to the Society and Lecturer on Biology at Guy *s Hospital. With 
nine plates. To be obtained at the sudan 's Office (3, Hanover Square, W.) 
or a any bookseller. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science” ‘‘ He will receive in many quarters censure which must 
rank as the highest praise” (Chemical News). Paper Covers, 2s. 6d. 
net (post-free). WILLIAMS & NORGATE, London. 
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SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Conte of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE, 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.L.C. 


-PLATTNER COMPLETE BLOWPIPE LABORATORY. 
For Geologists, Mineralogists, Prospectors, &c. 


For Quantitative and Qualitative Analysis ; comprises Collap- 
sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 
Chemicals. The Tools in Polished Mahogany cases, lined with 
cloth, locks and keys, The complete set contained in a solid 
black leather travelling case. Very compact, £25 12s. 6d. 


WILLIAM HUME, : Lothian Street, Edinburgh. 


Instrument Company, Cambridge. 
Address all communications ‘“‘ Instrument Company 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


COMPTES RENDUS HEBDOMADAIRES DES 


SEANCES DE L’ACADEMIE DES SCIENCES. Vols. 4 to 23, 
26 to 33, 42, 43) 45 to 87, 90,91. 28 Vols. Half Calf, the rest in Numbers 
(4 Tables, 2 Titles, and 7 Numbers wanting.) In "all 75 Vols. 1837 to 
1880. 10s. 

A long Series of this important Work, containing Articles by Aoust, Arago, 
Bailly, Berthelot, Bertrand, Biot, Cauchy, Chasles, Dupin, Encke, Faye, 
Gauss, Hermite, Jacobi, Jamin, ag = Lacroix, Leverrier, Libri, Moigno, 
Monge, Poinsot, Poisson, Poncelet, Saint Venant, Secchi, Serret, Sylvester, 
Verdet, and many others. 

COSMOS. Revue encyclopédique hebdomadaire des progrés 
des Sciences et de leurs applications aux Arts et I’Industrie. Fondée par 

R. de Monfort, redigée par l’Abbé Moigno. (First Series), 1859 

to 1863, 10 Vols. (Second Series), Les Mondes, 1863 to 1881, 56 Vols. 
Vols. 1 to 3. In all 69 Vols. 8vo, Half Calf. 1859 to 


EDUCATIONAL TIMES. A Monthly Journal of Edu- 
cation, Science, and Literature. Vols. 4 to 43. 1850 to December 
1890. 41 Vols. in 20, Cloth, and 2 in Numbers. £4 10s. 

Sets of this important Journal are very scarce. It contains valuable 
mathematical questions and solutions, the republication of which, in book 
form, did not commence until 1864. Pages 25 to 48 of Vol. 4, and the Title 
and Contents of Vol. 40 are wanting ; otherwise it is perfect. 


This Day is Published, 8vo, Cloth, 492 pp., with 174 Illustrations and a Map, £1 1s. 


RECORDS OF SPORT WITH RIFLE, ROD AND GUN, NATURAL HISTORY AND EXPLORATION. 


By ABEL CHAPMAN, F.Z.S., Author of “ Bird-Life of the Borders,” and WALTER J. BUCK, 
C.M.Z.S., of Jerez. 


(A Limited Number of Copies on Large Paper, RoyAL 8vo, at Two Guineas. ) 
GURNEY & JACKSON, 1 aternoster Row (Successors to Mr. Van Voorst), 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Fesrvary 16. 

Rovat Socrery. at 4.30.—On a Portable Ophthalmometer: Dr. T. Reid. 
—The Value of the Mechanical Equivalent of Heat, deduced from some 
Experiments performed with the view ¢ establishing the Relation between 
the Electrical and Mechanical Units: E. H. Griffiths —Preliminary Study 
in the Morphology of Spore-producing | Aare Prof. Bower, F.R.S.— 
Further Experiments x the Action of Light on Bacilius anthracis: Prof. 
H. Marshall Ward, F.R 

LinNEAN Society, at 8. —On the Life History of the -Ecidium on Paris 


Quadrifolia : Chas. Plowright.—Contributions to the Natural History of | 


the Flower: J. C. Willis. 


CHEMICAL Society, at 8.—Ballot for the Election of Fellows.—Platinous | 


Chloride: W. A. Shenstone.—Melting- Points of Compounds of Similar 
Constitution: Dr. Kipping.—Electrolysis of Sodic Ethylic Camphorall : 
Dr. Walker.—New Base from Corydalis cara: Dr. Dobbie and A. 
Landa. 

Society oF Arts, at 3.—The Progress of India under the Crown: Sir 
William Wilson Hunter K.C.S.1. 

InsTiITUTION oF Civit. ENGINEERS, at 2.45.—Students’ Visit to the 
Sewage-Purification Works of the Hendon t.ocal Board, Hendon. 

Rovat INsTiruTion, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes 


Lonpon INSTITUTION, at 6.—The Women in the Buddhist Reformation 


of the Sixth Century s.c.: Prof. Rhys Davids. 
FRIDAY, Feprvary 17. 

Society or Arts, at 8.—The Development and Transmission of Power 

from Central Stations : Prof. W. Cawthorne Unwin, F.R.S. 
Rovat InstiruTION, at 9.—Turacin, a Remarkable Animal 

containing Copper: Prof. A. H. Church, F.R.S. 
GEOLOGICAL SociETyY, at 3.—Annual General Meeting. 

SATURDAY, Fesrvary 18. 


RovAL INSTITUTION, at 3.—Sound and Vibrations : 
Rayleigh, F.R.S. 


Pigment 


The Right Hon. Lord 


SUNDAY, Fesrvary 19. 
Sunpay Lecture Society, at 4.—Through Turkestan to the Foot of the 
Pamirs (with Oxyhydrogen Lantern Illustrations): Herbert Jones. 


MONDAY, FeEsrvuary 20. 
CHEMICAL Society, at 8.—Kopp:Memorial Lecture: Prof. T. E. Thorpe, 
F.R.S 


ARISTOTELIAN Society, at 8.—The Nature of the Subject: Alex. F. 
an 
Victoria INSTITUTE, at 8.—Life and the Physical Forces : L. W. Slater. 


Lonpon INSTITUTION, at 5.—Three Views of the Pathos of Charles 
Dickens (Illustrated by Readings): C. Dickens. 


TUESDAY, Fesrvary 21. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Ethnological Notes on the New 
Hebrides (Illustrated by the Optical Lantern): Lieutenant Boyle T. 
Somerville, R. N.—Nicobar E. H. Man 

RovaL STATISTICAL SOCIETY, at 7.45.—Observations on Mental and 
Physical conditions of Children: Dr. "Feoals Warner. 

InsTITUTION oF Civit ENGINEERS, at 8.—Monthly Reception by the 
President and Council.—Electrical Railways: Dr. Edward Hopkinson. 


Roya. INSTITUTION, at 3.—The Functions of the Cerebellum, and the | 


Elementary Principles of Psycho-Physiology: Prof. Victor Horsley, 
F.R.S. 

Frecp at 7 (at Stratford Town Hall).—The Shallow and 
Deep Waters of Essex: Dr. J. C. Thresh.—Sections on the New Railway 
between Upminster and Romford: Boulder Clay beneath Old River 
Gravel at Hornchurch: T. V. Holmes. 


WEDNESDAY, Fesruary 22. 


Gro.oaicat Society, at8.—On the Microscopic Structure of the Wenlock 
Limestone: Edward Wethered.—On the Affinities (1) of Anthracoptera, 
° of Anthracomya: Dr. Wheelton Hind.—Geological Remarks on certain 
Islands in the New Hebrides: Lieutenant G. C. Frederick. 
cated by Sir Archibald Geikie, For.Sec.R.S. 


| On the Mechanical Stretching of Liquids: 


(Communi- | 


ENTOMOLOGICAL SOCIETY, at 7.—On some Neglected Points in the | 


Structure of the Pupa of Heterocerous Lepidoptera, and their Probable 
Value in Classification: Dr. T. A. Chapman.—Notes on the Longicornia 
of Australia and Tasmania, Part I., including a List of the Species col- 
lected bY Gai J. J. Walker, R.N., and Descriptions of New Forms : 


Charles J. Gahan.—On the Feriegennic Significance of the Variations 
aga by Diff of T ure on Vanessa atalanta: Dr. F. 
ixey 


THURSDAY, Fesrvary 23. 
INSTITUTION OF Spacoeenas. ENGINEERS, at 8.—Note on Testing Alter- 
nators: W. M. Mordey. 
Rovat InsTiTuTION, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 
Lonpvon INSTITUTION, at 6.—The Present State of the Morocco Empire : 


Donald Mackenzie. 
FRIDAY, Fesrvary 24. 
Peas Society, at 5.—A Handy Focometer: Prof. J. D. Everett, 
F.R,S.—Plane and Spherical Sound Waves: Dr. C. V. Burton.— Motion 
of a Perforated Solid in a Fluid: G. H. Bryan. 

InstiTuTION oF CiviL ENGINEERS, at 7.30.—On the Methods usually 
adopted in Devon and Cornwall for oe China-Clay and Tin-Ore: 
R. Hansford Worth. 

Rovat INSTITUTION, at 9.-—Electrical Railways : Dr. Edward Hopkin- 


son. 
SATURDAY, Fesrvary 25. 


Rovat Botanic at 3.45- 
Rovat InstiTuTion, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S. 


Just Published. 


PHILOSOPHICAL TRANSACTIONS 
1892, SERIES A. 
With 16 Plates, Price £2 1s. 


CONTENTS. 
On the Physics of Media that are composed of Free and Perfectly Elastic 
Mo'ecules in a State of Motion. By J. J. WATERSTON. 


On the Time-relations of the Excursions of the Capillary Electrometer, with 
a Description of the Method of Using it for the Investigation of Elec- 
trical Changes of Short Duration. By Georce J. Burcn, B.A. 

On Some ox Properties of Water and of Steam. By Wittiam Ramsay, 
P F.R.S., and Sypney Youna, D.Sc. 

Comparison of Simultaneous Magnetic Disturbances at Several Observa- 
tories. By Prof. W. Gryiis Apams, D.Sc., Ss. 

On the Locus of Singular Points and Lines which occur in connection with 
the Theory of the Locus of Ultimate Intersections of a System of 


Surfaces. By M. J. M. Hitt, M.A., Sc.D. 
and Rotation by Alternating Electric Currents. Py 
Wacker, B.A., 
Re- eernianton of the Mass J Cubic Inch of Distilled Water. By H. J. 
HANEY 


an Experimental Determination 
> Volume Extensibility of Ethyl-Alcohol. By A. M. WorTHINGTON, 
A 


The Thermal Emissivity of Thin Wires in Air. 
and H. Kitcour. 


On the Collision of Elastic Bodies. 


By W. E. Ayrton, F.R.S., 


By S. H. Buruury, F.R.S. 
On the Forces, Stresses. and Fluxes of Energy in the Electromagnetic Field. 
By Ouiver HEavisipe, F.R.S. 
On the Thermal Conductivities of Crystals and other Bad Conductors. By 
Cuarves H. Lees, M.Sc. 
Roranine on Turacin, an Animal Pigment containing Copper.—II. Ey 
. H. Cuurcu, 


Part ‘By Captain W. 
R.E., D.C.L., F.R.S., and Major-General E. 


pe W. Asney, C.B. 

R. Festine, R.E. 
F R.S. 

On the Clark Cell as a Standard of Electromotive Force. 
M.A., -S., and S. Skinner, M.A. 

On the Liquation of Metal of the Platinum Group. 
Marruey, F.S.A., F.C.S. 

BaAKERIAN LECTURE. the Currents of Atmospheric Circulation, 
By James Tuomson, LL.D., 5 


On > Theory of 
M.A. 


By R. T. 


By Epwarp 


By Avex. McAutay, 


1892, SERIES B. 
With 30 Plates, Price £2 2s. 
CONTENTS. 


Results of Hemisection of the ra Cord in Monkeys. 
W. Mort, M.D., B.S., M.R.C.F 


a of in the 


By FREDERICK 


By F. G. Sincrair, 


Puch Observations on the Development of Apteryx. By T. Jerrery 
S. 


Parker, B.Sc., F 


Qn the Origin from the Spinal Cord of the Cervical and Upper Thoracic 
Sympathetic Fibres, with some Observations on ek. and Grey 
Rami Communicantes. By J. N. Lanciey, M.A., F.R.S 


The Ginger-Beer Plant, and the Organisms composing it ; iii 
to the Study of Fermentation-Yeasts and Bacteria. By H. MarsHa.u 
Warp, Sc. D., F.R.S., F.L.S. 


Contributions to the Physiology and Pathology of the Momeaiion Heart, 
By C. S. Roy, F.R.S., M.D., and J. G. Apami, M.D., M. 


Croontan Lecrure.—Les Phénoménes psychiques et la du 
Cerveau. By Prof. ANGELO Mosso. 


Researches on the Structure, Organisation, and Classification of the Fossil] 
Reptilia —VII. Further Observations on Pareiasaurus. By H.G 
SEELEy, F.R.S. 


On Biologic Regions and Tabulation Areas. By C. B. Clarke, F.R.S. 
The Electric Organ of the Skate.—Observations on the Structure, Rela- 
tions, Progressive Development, and Growth, of the Electric Organ of 
the Skate. By J.C. Ewart, M.D. 
Sold by 
HARRISON & SONS, 45 St. Martin’s Lane, W.C. 
Separate Papers from above on Sale by 
KEGAN PAUL, TRENCH, TRUBNER, & CO. 
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MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 


NEW BOOKS ON ECONOMICS. 
NEW AND CHEAPER EDITION OF MR. CHARLES BOOTH’S WELL-KNOWN WORK. 


LIFE AND LABOUR OF THE PEOPLE IN LONDON. Edited by 


CHARLES BOOTH. Vol. I. EAST CENTRAL AND SOUTH LONDON. Vol. Il. STREETS and POPULA- 
TION CLASSIFIED. Voll. III. BLOCKS OF BUILDINGS, SCHOOLS, and IMMIGRATION. Crown 8vo, 
3s. 6@. each. Case of Maps to accompany, crown 8vo, 5s. 


Vol. LV. EAST LONDON INDUSTRIES—wiill complete the issue. 


GUARDIAN :—‘ The only criticism that can be made on it is one of sheer amazement at the quantity and interest of the 
material that Mr. Booth has brought together. The account of the black sheets’ . . . isas terrible reading as anything in 
the Znferno.” 


DAILY NEWS :—“ An account of the working population of London such as has never been compiled—has probably never 
before been attempted or conceived—for any city in the world. 


A NEW BOOK ON THE WAGES QUESTION. 
THE THEORY OF WAGES and its Application to the Eight Hours Question 


and other Labour Problems. By HERBERT M. THOMPSON, M.A. Crown 8vo, 3s. 6d. 
REPRINTED FROM THE FRENCH. 
CANTILLON, ESSAI SUR LE COMMERCE. Reprinted for Harvard University. 


12mo, Cloth, 7s. net. 


THE OLD ENGLISH MANOR: a Study in English Economic History. By 


CHARLES McLEAN ANDREWS, Ph.D., Associate in History, Bryn Maur College. Royal 8vo, 6s. net. 
*.* One of the Fohns Hopkins University Studies in Historical and Political Science. 


MANCHESTER GUARDIAN.—“ On the whole, this is the best sketch of an English pre-Conquest manor, It is founded 
ona careful study of the documents, and a good knowledge of the modern literature of the subject. It is well arranged and clearly 
written. It is a book that ought at once to be placed in all English public libraries, as a useful, readable, and trustworthy hand. 
book to a difficult and important subject.” 


7/MES.—“ An important contribution to the further study of the subject.” 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 
TEXT-BOOK OF GEOLOGY. By Sir Arcurpatp Gerke, LL.D., F.R.S.; 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Medium 8vo, 28s. [Third Edition immediately. 


CLASS-BOOK OF GEOLOGY. By the Same. _ Illustrated with Woodcuts. 


Second Edition. Crown 8vo, 4s. 6c. 


OUTLINES OF FIELD GEOLOGY. By the Same. New and Revised Edition. 


Extra Feap. 8vo, 3s. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By the Same. 


Illustrated with Woodcuts and Ten Plates. Foolscap 8vo, 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY 


For the Use of Schools. By the Same. Foolscap 8vo, 1s. 67. 


PHYSICAL GEOGRAPHY. By the Same. With Illustrations. Pott 8vo, rs. 

[Science Primers. 
GEOLOGY. By the Same. With Illustrations. Pott 8vo, 1s. 
GEOLOGICAL SKETCHES AT HOME AND ABROAD. By the Same. 


With Illustrations. 8vo, Ios. 6d. 


THE TEACHING OF GEOGRAPHY. Suggestions regarding Principles and 


Methods for the use of Teachers. By the Same. Globe 8vo, 2s. [Geographical Series. 


GEOGRAPHY OF THE BRITISH ISLES. By the Same. Pott 8vo, ts. 
° [Geographical Series. 


THE SCENERY OF SCOTLAND VIEWED ,IN CONNEXION WITH 
ITS PHYSICAL GEOLOGY. With a Geological Map and Illustrations. By the Same. Second Edition. Crown 8vo, 


12s, 6d. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


PROF. CALDERWOOD—EVOLUTION AND MAN’S PLACE IN NATURE. 
ting LL.D., F.R.S.E., Professor of Moral Philosophy in the University of Edinburgh. 


WESTMINSTER GAZETTE. —*‘‘ The book, which is written throughout in a lucid and attractive style, will be found of 
singular interest to the non-scientific reader,” 


FEBRUARY 16, 1893] 


BY THE SAME AUTHOR. 
— THE RELATIONS OF MIND AND BRAIN. By Henry CaLperwoop, 
LL.D. Third and Cheaper Edition. Crown 8vo, cloth, 8s. 


*.* The present edition has been revised to allow for consideration of Language as bearing on Animal Lutelligence, and 
Hypnotism as throwing fresh light on the relations of Mind and Body. 


CM. WILLITAMS—A REVIEW OF THE SYSTEMS OF ETHICS 


FOUNDED ON THE THEORY OF EVOLUTION. ByC. M. WILLIAMS. Crown 8vo, 12s. net. 


SCOTSMAN.—*‘ A very full and able treatment of the whole department of ethics in the light of the evolution —- 
The author shows a firm grasp of philosophical thought, keen powers of analysis, and a mastery of lucid exposition... . This 
‘book is fuil of interesting matter. On whatever points it may be possible to differ from the author, there will certainly be no 
dispute as to ability and fairness; while as a comprehensive survey of evolutionary theories in their bearing on ethics, and an 


exposition of ethical science from the stand-point of the evolutionist, the work is likely to take a prominent place in the literature 
of the subject.” 


PALL MALL GAZETTE,.—“ The author has done all that consummate learning could do within the limits of a volume to 
put the reader in possession of the sum total of what evolutionists have done in the department of Ethics. . . . Probably the best 
review we have of Evolutional Ethics.” : 


MR. HEA VISIDE—ELECTRICAL PAPERS. By Otiver Heavisipe. 2 vols., 


8vo., 30s. net. 


MANCHESTER GUARD/AN :—“ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


THE SECOND VOLUME OF: PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GR THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 


Vol. L., already published, price 12s. 6d. 


A SCHOOL TEXT-BOOK OF DIFFERENTIAL CALCULUS. 


MR. J. EDWARDS—DIFFERENTIAL CALCULUS FOR BEGINNERS. 


By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge. Crown 8vo, 45. 6d. 


BY THE SAME AUTHOR. 


——DIFFERENTIAL CALCULUS, with Applications and numerous Examples ; 


An Elementary Treatise. By JOSEPH EDWARDS, M.A. Second Edition. 8vo, 145. 


MACMILLAN AND CO., LONDON. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
Editorial communications to the Editor. The telegraphic address of NATURE is “ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO « NATURE. \CHARGES FOR ADVERTISEMENTS. 

I Three Linesin Column ....... 0 2 6 
7 6 One Eighth Page, or Quarter Column . 0 18 6 
110 6 Quarter Page, or Halfa Column ... 115 © 
o15 6 Halfa Page,oraColumn ..... . 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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NEW AND MICROSCOPIC OBJECTS. 
s. ad. & 
Bacillus Typhi Abdominalis .. oe 4 3 0 Protonema of Moss o1ro 
Bacillus of Diphtheria (L filer) False Membrane from a Chile wow © 3 0 Type-slide of 400 different Species of Diatoms, the name ‘photo- 
Bacillus of Leprosy in.Section of Skin ove oo = @ 3° graphed on the slide, under each specie, in case.. 5 ° © 
Mildew in Stem of Wheat (Puccinia graminis) +» ot nm © 8 © Type-slide of 80 different Species of Diatoms, the name ’ photo- 
Fertile Spike of Chara _... graphed on the slide, under each specie, in case . 
a on gover | Potato (Pe ronospora infe stans) o1re Group of about 150 Diatoms from Sendai, Japan, very perfect - © 6 6 
of den Farin on tne Sl, vey Groups composed of of Betis Moths 45 
perfect ... 4 2 Set of 24 Botanical Slides (Elementary arranged 
Stem and Petiole of Virginia Creeper, ‘showing defoliation « O © O for the use of Students, in case “ oe 140 


Sieve Tubes in Vegetable Marrow... 
CLASSIFIED List, representing a Stock ~ oneen First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 

WATSON & SONS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for i investigations with the highest powers. The quality and 
Workmanship is the ae —— and it is unequalled for stability and conv of Manipulation by any other medi size or Stud 
Instrument. Price from 

WATSON & SONS’ VAN HEU 'aCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. 

Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


W WATSON & SONS. QP?T7ICIANS TO HER MAJESTY’S GOVERNMENT, 


seni 28 Gold and other Medals at Siti 313 HIGH HOL BORN, LONDON, W. C. 


Exhibitions for Excellence of Manufactures. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


“OPTIMUS” mAcic LANTERNS “OPTIMUS” ENLARGING APPARATUS. 


Adapted for use with limelight. For dissolving, two lanterns are necessary Patent Cuick-Acting Rack Adjustment. 


Es + Lantern is efficient for exhibitions. THis Apparatus comprises superior Mahogany Body Lantern and Long 
The Lens gives crisp definition, being a Bellows Camera, adjusted by Rack and Pinion. The Lantern is 


EA ; superior Achromatic Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brilliant 
nation, with Rack and Pinion. Compound illumination. Compound Condensers. 
Condenser of 4-in. diameter, 3-wick Refulgent If with Russian Iron instead 
Lamp. Condenser. of Mahogany body. 
Complete i in box one £110 0 
Student’s Lantern to Sin.,nofrontlens_... sin., no lens 
Tube ... see in., no front lens... oo 33 +, no lens 
Russian Iron Body, Brass Sliding ‘Tube we with superior portrait lens ... 151/ 6in., 
(Perforated), Brass Sliding Tube on 210 0 7in., no front lens __... -155/ 7in., no lens 
Mahogany Getside Body . 7in., with superior portrait Tens 1773/6 7in., and lens 137/90 
o “Panelled Door, Brass ‘Stages, and. tin. ” ” 8in., no lens 
Sliding Tube ove in ’ ee gin., ane 
Optimus Bi-Unial Lantern, brass fittings, £8 8s. x2in., 580/ r2in., 450/ 


PERKEN, SON, & RAYMENT, ua a LONDON. 


Printed by RicHarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen a Street, in the City of Lon on and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, Febrary 16, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDsWORTH. 


‘Registered asa at the General Post Office.]} 


NEWTON & CO’S 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6d. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on 


HISTOLOGY. (Photo- micrographs. ) 

ASTRONOMY. (“ Knowledge” Series.) 

AGRICULTURAL BOTANY. (Photo-micrographs. ) 
LIFE-HISTORY OF WHEAT. (Photo-micrographs.) 
INJURIOUS INSECTS. (By Miss OrmERop.) 

BEES AND BEE CULTURE. (By T. W. Cowan, Esq.) 
TRIP ROUND THE WORLD. (By Howarp Farmer, Esq.) 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. Slides.) &c., &e. 


Contains, also, particulars of the most recent 


SCIENTIFIC LANTERNS, 
PROJECTING MICROSCOPES 
PROJECTING POLARISCOPES, 
&e., &e. 


NEWTON & CO.,, 


(BY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION) 


3S FLEET STREET, LONDON. 
NOW READY.—1s., Post Free. 


GRIFFIN’S ILLUSTRATED CATALOGUE 
ELECTRICAL, 


. MAGNETIC, 
& GALVANIC 
APPARATUS. 


Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


3. 


THURSDAY, FEBRUARY 23, 1893 


[PRICE SIXPENCE. 


{All os are Reserved. 


NALDER BROS. & Co., 
{6 RED LION ST., CLERKENWELL, LONDON, E.C. 


Telegraphic Address, Secohm, London. Telephone Ne. 6770. 


Ayrton Mather D’Arsonval Galvanometer. 
ELECTRICAL 


AND 


SCIENTIFIC 
INSTRUMENT 
MAKERS. 


PRICED 

CATALOGUES 

APPLICATION. 

STANDARD INSTRUMEN NTS 
5 
SES 

NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 


HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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BRITISH MUSEUM. 


The READING ROOM and NEWSPAPER ROOM will be CLOSED 
from WEDNESDAY, MARCH 1, to SATURDAY, MARCH 4 inclusive. 
E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, February 20, 1893. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 
DEMONSTRATORSHIP IN CHEMISTRY AND PHYSICS. 


This Appointment will be Vacant at the end of March. 

Candidates are invited to send in applications, accompanied by three 
Testimonials, before MARCH 1. 

Details as to the duties of the Appointment may be obtained on Applica- 


tion. Salary £100 per annum. 
GEORGE P. FIELD, Dean. 


UNIVERSITY OF GLASGOW. 
ASSISTANT EXAMINERS. 


The University Court invite applications from Candidates for FOUR 
EXAMINERSHIPS for DEGREES in MEDICINE to which Appoint- 
ments are about to be made. In filling up these Vacancies the Court will 
take into account the Special Qual fications of Candidates for one of the 
Appointments to Examine in PatruHotocy, for another to Examine in 
Scrcery, for a third to Examine in Mepicine, and for a fourth to Examine 
in PuystoLocy. . 

The Annual Fee in each case is £30, and the Term of Office is till 
DECEMBER 31, 1896. 

Candidates should lodge 20 Printed Copies of their Applications and 
Testimonials with the Subscriber, on or before MARCH 11, 1893. 


ALAN E. CLAPPERTON, 


or West Regent Street, Glasgow. Secretary of the Court. 


Sale by Auction. 
MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on FRIDAY, 
MARCH 10, the Observatory and Contents belonging to Mr. Schooling, 
of Hammersmith, including the 7-inch Equatorial Telescope by Grubb, 
an Institution : Exhibitor's Lantern by Newton, first-class Binocular 
Microscope by Beck, Spectruscope by Browning, and Siderial Clock, 
also thysical, Acoustic and other important Apparatus, 


AN ASSISTANT WANTED 


IN THE 


CHEMICAL DEPARTMENT OF THE PEOPLE'S PALACE DAY TECHNICAL 
SCHOOL. 


Some Experience in Teaching Boys y- Salary £60 per Annum, 
Apply by Letter to Dr. McNair, People’s Palace, Mile End Road, E. 


FOR SALE.—A Collection of Minerals and 
Rocks.—Particulars on application to “No. 1,” Nature Office, 
29 Bedford Street, Strand. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


18 ST. GEORGE STREET EAST. 
Impl of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO NATURAL SCIENCE SCHOLARSHIPS of £150 and £60 
respectively, open to First-year Students on entrance in OCTOBER. 


Special Classes in CHEMISTRY and PHYSICS, BOTANY and 
ZOOLOGY, are held throughout the Year, and may be joined at any time. 

Free Scholarships are given to distinguished Pupils of MERCHANT 
TAYLORS’ SCHOOL, the CITY OF LONDON SCHOOL, and EPSOM 
COLLEGE. 

Other Scholarships and Prizes of the Value of upwards of £300, the Mead 
Medal for Medicine, and the Cheselden Medal for Surgery are awarded 
annually. The Solly Medal and Prize, biennially, for Surgical Reports. 

Prospectuses and all Particulars may be obtained from the Medical 
Secretary, Mr. Georce RenpLe. 

G. H. MAKINS, Dean. 


PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 


Telegrams—“ Tunzelmann, London.” 


Pusiic Service AND Universtry DepaRTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING Department —The Complete Courses qualify Students 
fer entry into Cooper’s Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College pd Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


QUARTZ FIBRES. 


FOR SUSPENDING GALVANOMETER NEEDLES, &c. (See 
Phil. Mag., vol. xxiii. p. 489). 


The Advertiser, who makes the above for Prof. C. V. Boys, is prepared to 
send a Frame containing 8 Fibres (each 11 inches long), for 6s. Special 
lengths and diameters can be supplied by arrangement. 


W. WATSON, 
20 ROSSETTI MANSIONS, S.W. 


BIOLOGY.—A London Graduate coaches 
in BIOLOGY for all Exams.—“ F.L.S.," Nature Office. 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on Vigw:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwail: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425 

New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Foss 
Post Free. 
ROCK SECTIONS for the MICROSC. :PEfrom rs. 6d. each, Pos Free- 
CaTALosuss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEsT ARRIVALS. 


_ Mr. HENSON has just received some good Groups of Japanese Stibnite. 
interesting Quartz Crystals inclosing Rutile and other Substances, and « 
Very Fine Rock Crystal kall, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. : 
Crysialiised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalc- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 
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JAMES R. GR EGO RY, NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers; 


— 


MINERALOGIST AND GEOLOGIST. Editorial communications to the Editor. The 
sPECIAL AND TYPICAL COLLECTIONS for Students, telegraphic address of NATURE #s “ PHUSIS, 
Lecturers, Museums, &c. LONDON.” 


EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of SUBSCRIPTIONS TO ‘‘NATURE.” 


Specimens. £e & 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, I 

NATURAL CRYSTALS OF MINERALS, to illustrate all o114 6 

Elementary Works. All greatly improved. 4 o 7 6 

NEW LISTS NOW READY. ell eee 110 6 

And may be had post free on application at the Repository and Museum, o1 6 

88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 

THROAT AND COUGH CHARGES FOR ADVERTISEMENTS, 

ga 

Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- bg Pe inColumn ....... o 2 6 

ing the Voice. For these symptoms use Righth Page r Qu 2 

e, e 

EPPS’S GLYCERINE JUJUBES. Quarter Page, or Halfa Column ... 115 © 

In contact with the glands at the moment ghey are excited by the act of Halfa Page,oraColumn ...... 35 0 

sucking, the Glycerine in these ag becomes actively 6 60 

healing. 


JAMES EPPS & co., Horaceopathic Chemists, Lonpon. OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


istylis flavi leus, il 
Is unequalled in the Cure of all Disorders of the LIVER, guviatilss, Lophopus and. other 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- Spirogyra, | Ve 
FIER of the BLOOD ; a Powerful In e rator of the a pecimen iube, wit rawing an escription. e uling, 
System, if suffering from WEAKNESS AND DEBILITY, T. E. BOLTON, 


and ‘s unequalled in Complaints incidental to Females. FARLEY ROAD, MALVERN LINK. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Gerkiz, LL.D., F.R.S. ; 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Gechan, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Medium 8vo, 28s. [Third Edition immediately. 


CLASS-BOOK OF GEOLOGY. By the Same. _ IIlustrated with Woodcuts. 


Second Edition. Crown 8vo, 4s. 6d. 


OUTLINES OF FIELD GEOLOGY. By the Same. New and Revised Edition. 


Extra Feap. 8vo, 3s. 


ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By the Same. 


Illustrated with Woodcuts and Ten Plates. Foolscap 8vo, 4s. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY 


For the Use of Schools. By the Same. Foolscap 8vo, 1s. 62. 


PHYSICAL GEOGRAPHY. By the Same. With Illustrations. Pott 8vo, ts. 
[Sezence Primers. 


GEOLOGY. By the Same. With Illustrations. Pott 8vo, 1s. [Science Primers, 
GEOLOGICAL SKETCHES AT HOME AND ABROAD. By the Same. 


With Illustrations. 8vo, 10s. 6d. 


THE TEACHING OF GEOGRAPHY. Suggestions regarding Principles and 


Methods for the use of Teachers. By the Same. Globe 8vo, 2s. [Geographical Series. 


GEOGRAPHY OF THE BRITISH ISLES. By the Same. Pott 8vo, ts. 
[Geographical Series. 


THE SCENERY OF SCOTLAND VIEWED IN CONNEXION WITH 


ITS oe GEOLOGY. With a Geological Map and Illustrations. By the Same. Second Edition. Crown 8vo, 
12s, 6d. 
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SECOND YEAR OF ISSUE. 


JUST PUBLISHED, PRICE 7s, 6d. 


THE YEAR-BOOK 


OF SCIENCE. 


EDITED BY 
PROFESSOR BONNEY, F.R.S. 
AND CONTAINING CONTRIBUTIONS BY 


CHAR F. BAKER, B.Sc. LYDREEER, B.A., F.G.S. 
G. HERBERT FOWLER, B.A., 
Phd Ww. AUNDER, 
P. L. GRAY, B.Sc. HAROLD PICTON, 
CHARLES HARDING, F.R.Met. W. RAMSAY, Ph.D.. 
Soc. D. H.SCOTT M.A., Ph.D., F.L.S. 
Ww. BOTTING HEMSLEY,F.R.S., H. G. SEELEY, F.RS., FG.S. 
THOMAS’ B. F. E. WEISS B.Sc., F.L.S. 
FFERC, D.S 


H. H. HO B, WOODWARD, 
J. W. GREGORY, F.G. $. G. T. PRIOR, M.A. 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON ; 


and all Booksellers. 


NEW WORK BY A. T. SCHOFIELD, M.D. 


Just published, price 7s. 6d. 


ELEMENTARY PHYSIOLOGY STUDENTS 


By ALFRED T. SCHOFIELD, M.D., M.R.C.S., &., 
«luthor of ** Physiology for Schools,” &c 

With Two Coloured Plates and numerous Wood Illustrations, 

We do not recall any volume of the kind which 
has made a more favourable impression upon us; and 
the illustrations and index are alike worthy of the 
text.”—Leeds Mercury. 

CASSELL & COMPANY, Limited, 

LUDGATE HILL, LONDON. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company, Cambridge. 


Address all communications “‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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EDWARD STANFORD'S PUBLICATIONS, 


Now Ready at the Libraries and Booksellers’, 


Large Post 8vo, Cloth, Price 16s. 


THE PARTITION OF AFRICA. 


By J. SCOTT KELTIE, 


Assistant Secretary to the Royal Geographical Society ; 
Editor of ‘* The Statesman’s Year-Book,” 


WITH TWENTY-ONE MAPS. 


RECENTLY PUBLISHED, SECOND EDITION. 

TANGANYIKA: Eleven Years in Central Africa. 
By EDWARD COODE HORE, Master Mariner. With 
Portrait, Maps, and a number of Original Illustrations, 
Large Post 8vo, Cloth, Price 7s. 6d. 


“A simple, straightforward narrative of missionary enterprise and en 


| deavour, and a vivid picture of actual life in Central Africa.” —7imes. 


RECENTLY PUBLISHED, SECOND EDITION, 
REVISED. 

EASTERN GEOGRAPHY : a Geography of the 
Malay Peninsula, Indo-China, the Eastern Archipelago, 
the Philippines, and New Guinea. By A. H. KEANE, 
F.R.G.S. Witha Coloured Map. Crown 8vo. Cloth. 55. 


“As a carefully composed hand-book of information, we heartily re- 
commend it.”—/Journal of Education. 


London: EDWARD STANFORD, 26 & 27 — St., S.W. 


PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 


A Monthly Review a Scientific Progress. 


CONTENTS of No. 13, for MARCH 1893. 
VOL. II., NO. 3. 


NOTES AND COMMENTS. 


1.—THE NUCLEUS IN SOME UNICELLULAR ORGANISMS. 
By Rev. W. H. Datiincer, LL.D., F.R.S. 
Il.—ARE GREAT OCEAN DEPTHS PERMANENT? By Prof, 
EDUARD SuEss, D. 
III.—THE ORIGIN AND CLASSIFICATION OF ISLANDS. By 
J. Juxes-Browne, B.A., F.G.S. With a Note by ALrreD 
R. LL.D. 
IV.—BIOLOGICAL THEORIES.—III. THE RECAPITULATION 
THEORY. By C. Hersert Hurst, Ph.D, 
V.—RECENT OBSERVATIONS ON FERTILISATION AND 
HYBRIDITY IN PLANTS. By AtFrep W. 
M.A., F.L.S. 
VI.—ANIMAL TEMPERATURE. By M. S. Pempery. 
Some New Books. 
News or Universities, Museums, AND SOCIETIES. 
OBITUARY AND CORRESPONDENCE. 


LonDON AND New York: MACMILLAN & CO. 


PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


Transactions, Vol. XIII., Part price 15s. containing “‘ to 
the Anatomy of the Anthropo id Apes.” By Frank E. Beddard, M.A., 
Prosector to the Society and Lecturer on Biology at Guy’s Hospital. With 
nine plates. To be obtained at the Society’s Office (3, Hanover Square, W.) 
or through any bookseller. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, FEBRUARY 23. 


Rovat Society, at 4.30.—On the Mimetic Forms of certain Butterflies of 
the Genus Hypolimnas: Colonel Swinhoe.—Tine Har Dalam Cavern. 
Malta, and its Fossiliferous Contents: J. H. Cooke —The Action of 
Gravity upon Bacterium Zopfii: R. Boyce and A. E. Evans.—On 
Dischidia Rafflesiana: P. Groom. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Note on Testing Alter- 
nators: W. M. Mordey. 


Rovat INsTiTuTION, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 


Lonbon INSTITUTION, at 6.—The Present State of the Morocco Empire : 
Donald Mackenzie. 


FRIDAY, Fesrvuary 24. 


PuvsicaL Society, at 5.—A Handy Focometer: Prof. J. D. Everett, 
F.R,S.—Plane and Spherical Sound Waves: Dr. C. V. Burton.— Motion 
ofa Perforated Solid in a Fluid: G. H. Bryan. 


InsTITUTION oF CiviL ENGINEERS, at 7.30.—On the Methods usually 
adopted in Devon and Cornwall for Dressing China-Clay and Tin-Ore : 
R. Hansford Worth. 


Rovat INsTITUTION, at 9.—Electrical Railways: Dr. Edward Hopkin- 
son. 


SATURDAY, FEBRUARY 25. 
Rovat Boranic Society, at 3.45. 


Rovat Institution, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S 


SUNDAY, Fesrvuary 26. 


Sunpay Lecture Society, at 4.—How I Escaped to Freedom from 
Siberia : Felix Volkhovsky. 


MONDAY, Fesrvary 27. 


Rovat GEOGRAPHICAL Sociery, at 8. 30 (at the University of London 
—— Gardens, W.)—Journeys in Eastern Tibet: W. Woodville 
Rockh 


Pcsceatt or Acruaries, at 7—On the Progress of Profit in a Life 
Assurance Fund: T. J. Searle. 


Lonpon INsTITUTION, at their Nature and Function 
(Illustrated): Dr. Klein, F.R.S. 


TUESDAY, Fewrvary 28. 


ZootocicaLt Society, at 8.30.—On some Miocene Squirrels, with Re- 
marks on the Dentition and Classification of the Sciurinz in General: Dr. 
C. J. Forsyth-Major.—Observations on the Development of the Cetacean 
Genus Mesoplodon, with Remarks on some of the Species: Henry 
Forbes. —On the Brain of the African Elephant: F. E. Beddard, F.R. — 


InstiTuTION oF CiviL ENGINEERS, at 8.—Electrical Railways: Dr. 
Edward Hopkinson. (Discussion.)}—On Plant for Harbour and Sea 
Works : Walter Pitt. 


Rovat Insrirurion, at 3.—The Functions of the Cerebellum, and the 
or Principles of Psycho-Physiology: Prof. Victor Horsley, 


WEDNESDAY, Marcu 


INSTITUTION oF CiviL ENGINEERS, at 4.—Students’ Visit to the Houses 
of Parliament, to inspect the Clock Tower and the Ventilating and Light- 
ing Arrangements. 


THURSDAY, Marcu 2. 


LinnEAN Society, at 8.—On the Flora of the Eastern Coast of the Malay 
Peninsula: H. N. Ridley.—On the Behring Sea Islands and their Flora : 
J. M. Macoun. 


Curmicat Society, at 8.—Notes on Optical Properties as Indicative of 
Structure (postponed) : H. E. Armstrong.—The Ethereal Salts of Active 
and Inactive Glyceric Acid: P. Frankland and J. MacGregor.—Limits of 
Accuracy of Gold-bullion Assay and the Losses of Gold Incidental to it. 
The Volatilisation of Gold: T. R. Rose.—The Interaction of Alkali- 
Cellulose and Carbon Disulphide, Cellulose Thiocarbonates ; C. F. Cross, 
E. Bevan. and C. Beadle.—A New Atomic Diagram and Periodic 
Table of the Elements. 


Rovat InsTITUTION, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 


Lonpon InsTITUTION, at 7.—The Rightful Position of England as a 
Musical Nation (Illustrated): William H. Cummings. 


FRIDAY, Marcu 3. 


GEoLocists’ AssoctaTION, at 8.—Schists and Metamorphism (Illustrated 
by the Oxy-hydrogen Lantern): George Barrow. 


Rovat InstITUTION, at 9.—Sculpture, considered apart from Archzo- 
logy: George Simonds. 


SATURDAY, Marcu 4. 


Royvat InsTITUTION, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII, part 1; XIX., part 2; 
XXII. (Poles Literature), 4 parts; XXIV., 37 Parts; XXV. (Science), 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17to 22; XXVIL., 8 parts, 


1833-86. 


MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1866-7) to 46 (1880-1). 13 parts, 4to. 42s. 


BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 
tutio atque Academia commentarii. 7 Vols. in 10. 4to, half vellum. 
428. 

A complete and good copy of this Work. 


SIENA. Atti dell’ Accademia delle Scienze di Siena, 


Vols. I. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
305. 


NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apvams’s Copy. £3 3s. 


OXFORD—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to XLIV. (1890), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 


CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 
1847, 1849-51, 1853-57, 1864-70. 41 Vols. (22 in half calf). sos. 
Formerly belonged to Sir RicHarp Soutu and the Late Prof. ADAMs. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futront, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NO BELLADONNA NEEDED. 


FOURNET’S REFRACT OMETER. 
OCULIST’S APPARATUS (PATENT), 
SILVER MEDAL, PARIS, 1889. 

See ENGINEERING,” July 18, 1890. 
Shown before the Royal Institution. 


CURATIVE SPECTACIES 


FOR UNEASY SIGHTS. 


MR. A. FOURNET (The Inventor), 


«8 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 


Consultation Fee, 5s. 


Spectaclzs, Steel Frames, from 7s. 6a. 


Morning Post :—‘‘‘\s bad sight son the increase?’ is answered by A. 


Fournet with much common sense.’ 


Homeopathic Review :—“1f you need to see better, yet shrink from 


Glasses, read A. Fournet’s ‘ Philosophy of Sight.’” 
(15 Stamps, from the Author.) 
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MESSRS, MACMILLAN AND GO. NEW BOOKS. 


MR. MARION CRAWFORD'S New Novel, “THE 
CHILDREN OF THE KING, 2 Vols. Globe 8vo, 
12s. 7s Now Ready at all Libraries and Bookstalls., 


DAILY TELEGRAPH.—“* Has all the high lights and deep shadows of a tragic romance told 
with a poets sincerity and truth.” 

SCO7SMAN.—" The story is inevery respect an admirable example of its author’s work. The 
men and women seem to be real. The author makes his personages conform to their conception, so 
that the plain boatman acts like the child of a king withcut seeming unnatural.’”’ 

DAILY CHRONICLE.—* Mr. Crawford has not done better than ‘The Children cf the 
King’ fora longtime. The story itself is a simple and beautiful one.’ 


BY THE SAME AUTHOR. 
DON ORSINO. Crown 8vo. 3 Vols. 315. 6d. 
THE WITCH OF PRAGUE. Crown 8vo. 6s. 


Crown 8vo, 3s. 6d. each. 
PAUL PATOFF. 

WITH THE IMMORTALS. 
NSTEIN. 


MR, ISAACS. 

DR. CLAUDIUS: a om Story. | 
A ROMAN SINGER | 
ZOROA SANT’ ILARIO. 

MAKZIO'S $ CRUCIF A CIGARETTE-MAKER’S ROMANCE. 
A TALE OF A LONELY PARISH. KHALED. 


MISS MARY DICKENS.—A MERE CIPHER. 


By MARY ANGELA DICKENS, Author of ‘Cross Currents.’’ 3 Vols. Crown 8vo, 318. €d. 


MISS MARY WEST.—A BORN PLAYER. By 
MARY WEST, Author of “ Allegra.”” Crown 8vo, 6s. 

NATIONAL OBSERVER.—“‘Is true to nature, and is as simple, unpretentious, and satis- 
factory a litt e st. ry as has been published of late.’ 

SPEAKER —“ A most human story, excellently told. . The character-drawing is firm and 
true, the literary flavouragreeable. Humour ard tendeiness diversify the pages of this very pleasant 
book, which deserves attentic n as a faithful study of human nature.” 

WORLD.—* A story of a rare order, full of humanity, and humorous withal.” 

DAILY CHRONICLE.—“‘A pretty, pathetic, and well-written little story. . . . Miss Mary 
wes has done eaceedingly well inthis bock. She has given us only a few characters, Lut they are 
all alive.’” 


Mk. PATER—PLATO AND PLATONISM. A 


Series of Lectures. By WALTER PATER, Fellow of Brasenose College, 1 * Auwhcr of 
‘* Imaginary Portraits,’’ * Marius the Epicurean,” &c. Eatra Ciown &s. € 
7IMES.—“ We cannot readily recall a work dealing with Plato as a man anda thinker which is 
at once more suggestive in presentaticn and mcre attractive in style. . . . Nosericus student of Plato 
and of his} lace in Greek philosophy can fail to acknc wledge that Mr. Pater has presented bothin a 
clear, original, and singularly suggestive fashion, while his incidental picture of the life and polity of 
Lacedxmon 1s an admirable example of his characteristic literary method, remarkable alike for its 
breadth and vividness of presentation, its distinction and delicacy of touch.” 


MR. W. FOWLER.—THE CITY-STATE OF 


THE GREEKS AND ROMANS. A Survey Introductory to the Siudy of Arcient History. 
By W.WARDE FOWLER, M.A., Fellow and Tutor of Lircoln College, Oxford. Crown 8vo, <s, 


TIMES.—‘ The purpose is excellent, and Mr. Warde Fowler executes it in very skilful and 
scholarly fashion.”’ 


THIRTIETH YEAR OF PUBLICATION. 


THE STATESMAN’S YEAR-BOOK: a Statistica 


and Historical Annual of the States of the C.v.lized Werld. Revised after Official Returns. 
For the Year 1893. Edited by J. SCO1T KELTIE, Librarian to the Royal Geographical 
Society. Crown 8vo, 10s. 6d.3 
ATHENAZUM.—“*‘ The Statesman’s Year: Bock’ is the king of tooks of reference ; the best 
not only of this ccuntry, but cf all countries; nct orly the best for s:cme purposes, but for most 
purposes for which bcoks of reference are required. . On the whole, a perfect work.” 


PROF. LITTLEDALE.—LECTURES on the 


IDYLLS of the KING. By HAROLD LITTLEDALE, M.A., Vice-Prircipal and Professor 
of English, Baroda College. Crown 8vo, 4s. 6d. 


MR. HENRY CRA/K.— ENGLISH PROSE 


WRITERS. Passages of English Prose selected on the plan of “‘‘Ihe English Poets.” ty 
various Writers, with short Introducticns. Edited, with a general Introduction, by HENRY 
CRAIK,. Ins5 volumes. Vol. I. crown 8vo, 7s. 64. 


*,* This first zolume covers the fericd from the 14th to the 16th century. 


REV. A. WILLINK.—THE WORLD of the UN- 


SEEN: An Essay on the Relation of Higher Space to Things Eternal. By ARTHUR 
WILLINK. Crown 8vo, 3s. 6¢. 


THE CHEAPER EDITION 


OF THE 


“ENGLISH CITIZEN ” 
SERIES. 


CENTRAL GOVERN. 


MENT. By H. D. TRAILL. Crown 8vo, 


2s. 6d. 


THE ELECTORATE and 


the LEGISLATURE. By SPENCER 
WALPOLE. Crown 8vo, 2s. 6d. 


THE LAND LAWS. By Sir 


F. POLLOCK, Bart. Second Edition. Crown 
8vo, 2s. 6d. 


JUSTICE AND POLICE. 


By F. W. MAITLAND. Crown 8v», 2s. 6 


FOREIGN RELATIONS. 
By SPENCER WALPOLE. Crown 8vo, 


2s. 6d. 


MACMILLAN’S MAGAZINE 


No. 401, for MARCH, contains :— 


1.-—TAYLOR OF BARONSGATE. 
2.-GUSTAVE FLAUBERT. 
JAMES. 
3-—-MISS STUART’S LEGACY. By Mrs. 
Street. Chapters 1V.—VI. 
ie FUTURE OF FIELD-SPORTS. By 
. W. HartLey. 
5.—A pote LAUREATE. 
6.—TPE APOSTACY OF JULIAN FULKE. 
By ALan Apatr. In Parts. Part I. 


7—-THE LIMBO OF PROGRESS. By 
FREDERICK GREENWOOD. 


By Henry 


THE 
ENGLISH ILLUSTRATED MAGAZINE 


For MARCH, 1893, Price Sixpence, contains— 


1.—PRINCESS VICTORIA MARY OF TECK. 
Engraved by W. Biscomp*® GARDNER, from 
a photograph by Hitts AND SAUNDERS, 
Oxford. Frontispiece. 

2.—DICK STANESBY’S HUTKEEPER (Con- 
cluded). Mary Gaunt. Illustrated. 

2.—BULL-DOGS. J. Rrx._ Illustrations 
from photographs by Messrs. Ettiotr and 

RY. 

4.—HERON COURT. Susan, Lapy Matmgs- 
BURY. Illustrated by E. H. New. 

5.—UPPER BURMAH. Colonel J. G. B. 
Srorroxp. Illustrated. 


6.—THE Ay si OF A VILLAGE LIFE. 
E. A 


7-—CARGO STEAMSHIPS. Herpert 

Illustrated by D. B. Wate: s. 

8.—ROUND ABOUT WALBERSWICK AND 
SUVUTHWOLD. E. Bover Brown. 
Illustrated by P. H. DELamorre. 

9.—VERA BLAVATSKY. Eprrx Sranirortu_ 

10—THE GREAT NORTHERN RAILWAY 
COMPANY AND ITS LOCOMOTIVES. 
A. J. Brickwe Lt, of the Surveyor’s Depart- 
ment, King’s Cross. Illustrated. 


MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN & CO.'S NEW SCIENTIFIC BOOKS. 


PROF. CALDERWOOD—EVOLUTION AND MAN’S PLACE IN NATURE. 
LL.D., F.R.S.E., Professor of Moral Philosophy in the University of Edinburgh. 


WESTMINSTER GAZETTE. —“ The book, which is written throughout in a lucid and attractive style, will be found of 
singular interest to the non-scientific reader.” 


BY THE SAME AUTHOR. 
—THE RELATIONS OF MIND AND BRAIN. By Henry CaLperwoop, 


LL.D. Third and Cheaper Edition. Crown 8vo, cloth, 8s. 


*.* The present edition has been revised to allow for consideration of Language as bearing on Animal Intelligence, ana 
Hypnotism as throwing fresh light on the relations of Mind and Body. 


C M. WILLIAMS—A REVIEW OF THE SYSTEMS OF ETHICS 
FOUNDED ON THE THEORY OF EVOLUTION. ByC. M. WILLIAMS. Crown 8vo, 12s. net. 


SCOTSMAN.—“ A very full and able treatment of the whole department of ethics in the light of the evolution —— -" 
. .« The author shows a firm grasp of philosophical thought, keen powers of analysis, and a mastery of lucid exposition... . 
book is full of interesting matter. On whatever points it may be possible to differ from the author, there will certainly ay no 
dispute as to ability and fairness; while as a comprehensive survey of evolutionary theories in their bearing on ethics, and an 
exposition of ethical science from the stand-point of the evolutionist, the work is likely to take a prominent place in the literature 
of the subject.” 


PALL MALL GAZETTE.—“ The author has done all that consummate learning could do within the limits of a volume to 
put the reader in possession of the sum total of what evolutionists have done in the department of Ethics. . . . Probably the best 
review we have of Evolutional Ethics.” 


MR. HEAVISTDE—ELECTRICAL PAPERS. By Otiver HEavisipe. 


8vo., 30s. net. 


MANCHESTER GUARDIAN :—* One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


2 vols., 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 
PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 


MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 


A SCHOOL TEXT-BOOK OF DIFFERENTIAL CALCULUS. 


MR. J]. EDWARDS—DIFFERENTIAL CALCULUS FOR BEGINNERS. 
By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge. Crown 8vo, 45. 6d. 


BY THE SAME AUTHOR. 


——DIFFERENTIAL CALCULUS, with Applications and numerous Examples ; 
An Elementary Treatise. By JOSEPH EDWARDS, M.A. Second Edition. 8vo, 145. 


PROF. G. W. JONES—LOGARITHMIC TABLES. By Prof. Georce 
WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 


DR. NICHOLLS—A TEXT-BOOK OF TROPICAL AGRICULTURE. By 


H. A. ALFORD NICHOLLS, M.D., F.L.S. With Illustrations. Crown 8vo, Cloth, 6s. 


ACADEMY :—* The qualifications of Dr. Nicholls to write a book on the subject are almost unique. He directs with 
success a varied plantation in Dominica. . . He is well known as a good naturalist, and has new proved that he is also a lucid 
writer. He has carried all these qualities into the production of a text-book which is the model of a technical manual. It is fall 
of personal observation and first-hand knowledge, set forth with simplicity and modesty. So far as its scientific accuracy is con- 
cerned, no director of colonial gardens would have done better ; and there is added to this the fruit of personal experience of the 
economic conditions of the subject.” 


NEW VOLUME OF MACMILLAN’S PRIMERS. 
A PRIMER OF HORTICULTURE. Ten Lectures delivered for the Surrey 


County Council. By J. WRIGHT, F.R.H.S., Assistant Editor of the ‘‘ Journal of Horticulture.” Pott 8vo, 1s. 


MACMILLAN AND CO., LONDON. 
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PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


Pictures 44 by 3} inches. 
May be used on Tripod or in hand. 


Carries 
six dry 
plates. 
Three dark 
slides, ‘ 
Focussing 
Screen, 
View Finder, 


Price, with 
Rapid View 


With Rapid 
Rectilinear, 


** OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 

For Plates 4} by 3} ... 
For Plates 64 by 43 ... 
For Plates 84 by 64 ... 


i..- 
RAYMENT'S 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


£2 10s. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL. FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 

| LOUIS PASTEUR. 

| 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
27 Portraits in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
Proof Impressions of the Portrait of Sir ARCHIBALD GE/KIE, LL.D., F.R.S., issued with NATURE for Fanuary 5, 


may be obtained from the Publishers at 5s. each. 


STANLE 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


N.B.—This Portrait is the first of a New Series. 
OFFICE OF “NATURE,” 29 BEDFORD STREET STRAND 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MAtpEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6d. Pamph 
lets Free.—HUGHES, Speciarist, Brewster House, Mortimer Road, 
Kingsland, N. 


Printed by RicHarp CLay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACM'LLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspavy, February 23, 1893. 


PERKEN, SON, & RAYMENT, «room, LONDON. | 
I 
>. HARVEY & PEAK, 
fi By Appointment to the Royal Institution of Great Britain ] 

Th 
ep Catalogue of 340 Illustrations by post, 6d. 

SCIENTIFIC WoORTHIES. 
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| 
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we 


A WEEKLY 


No. 1218, VoL. 47.) 


Registered asa Samgager at the General Post Office.] 


NEWTON'S ELECTRIC LANTERNS, 


Single, Double and Triple, as made for the Royal [nstitution of Great Britto, 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Author of ‘‘ Optical Projection” says of this Lantern :—*‘ The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.”’ 

The Author of ‘‘ The Book ofthe Lantern”’ 
and perfect projection apparatus ever devised.’” 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 


Of the Highest Quality for Oil and Limelight. 


Insects, Botany. Roots, Grasses. Manures, Live Stock. &c. 
Illustrated Catalogue of Lanterns and Special ‘Apparatus for Scientific 
Projection, with Detailed Detailed Zi ist of Slides, 4d. 


SOIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 


NEWTON & Oo. 
Manufacturing Opticians to the Queen and the Siemens. 


vy SPECIAL APPOINTMENT . 
Tothe Royal tasthusion of Great Britain and the Science and Art 


Department, 
3 FLEET STREET, LONDON. 


” The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Aritish Medical Journal. 


through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 


Instrument. 


R. & J. BECK, 68 Cornhill, Cc. 


ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid 
Of Nature trusts the mind which builds for aye. 


‘THURSDAY, MARCH 2, 1893. 


says :—‘‘The most complete | 


Twelve New Sets of Agricultural Slides for Technical Education—Injurious 


”—WORDSWORTH. 


[PRICE SIXPENCE. 


wad are Reserved. 


BROWNING'S SPECTROSCOPES. 


THE MINTATU RE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s ; ditto, with Adjustable Slit in 
! Morocco Case, £1 155.3; ditto, with Achromatic Lens, &c., 
| &c., in Morocco Case, £2 6s. 


New Tilustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, w.c. 


| METEOROLOGICAL INSTRU 


| 


ai, 


ematical, 
Veteorolo, 


Now ready, Negretti & Zambra's Encyclopedic 


Catalogue of Mathe 
tical, and Standard 


Royal Cloth, 


NEGRETTI & ZAMBRA, 


_ Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 

| HOLBORN VIADUCT, 

| 45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, APRIL 26 next, the 
Senate will proceed to elect Examiners in the following Departments for the 
year commencing July 1, 1893 :— 


Salaries. 
(Each) 
2 (Prof. Arthur Palmer, M.A.,LL.D. 
\ James S. Reid, Esq., Litt. D., M.A. 
(Robert Drew Hic ks, Esq.. M.A 
\G. i. Marindin, Esq. 
(Prof, J. W. Hales, MLA 

* (Prof. C. H. Herford,M.A., Litt.D. 
iAmédée E sclang on, E sq 

\J. A. Leriche, BA. B.Sc. 
{Prof. F. Althaus, Ph.D. 

(Karl Breul, Esq., Ph. D., M.A. 


Examinerships. 
ARTS AND SCIENCE. 


Present Examiners. 


Two in Latin - 180 


Two in Greek 


Two in the English Language,| 180d 
Literature, and History .. «f 

Two m the French Language andy 
Literature 

Two io the German i 
and Literature 

Two in the Hebrew Text of the 
Old Testament, the Greek Text 
of the New ‘Testament, the 
Evidences of the Christian Re 
ligton, and Scripture History...! 


1307. 


807. 


Rev. Prof. Stanley Leathes, D.D 
sol. {Vacant. 


Two in Mental and Moral Science 12z0/. Sully, M.A., LL.D. 

Two in Political Economy 3072. Esq., M.A., D.Sc. 

Two in Mathematics and \ Prof. Herace Lamb, M.A., F.R.S. 
ral Philosophy * (Vacant. 

Two in Experimental Philosophy 2tol. 


H. E. Armstrong, Ph.D., 


2407. 
McLeod, F.R.S. 


Two in Chemistry ... 


Two ia and {Prof. Daniel Oliver, F. RS. 
Physiology s+ (Vacant. 
. Sydney J. Hickson, Esq.. D.Sc., 
Two in Comparative MLA. 
and Zoolegy E. Ray Lankester, M.A., 
L » F.R.S. 
Edward Hull, LL.D., M.A., 
Two in Geology and Palzontology 757. |Prof Charles Lapworth, LL.D., 
F.R.S 
Laws. 
J._E. C. Munro, Esq., LL.M. 
Two in Jurisprudence, Roman J LL.D. 
and International Law . 
fAlfred Esq., M.A., 
Two in Equity and ol, Q.C. 
Personal Property ... 5° Vacant. 


¥ W. Blake Odgers, Esq., M.A., 
Two in Common Law and Law 2 LL.D. 
and Principles of Evidence ...f 5° ) William Willis, Esq.,LL.D., B.A 


(Prof. T. F. Tout. 


Two in Constitutional | M.A. 
A. Walker, Esq., M A.,LL.M 


England 


MEDICINE. 
{John Cavafy, Esq., M.D. 


Twoin Medicine .. ... [Joseph Frank Payne, Esq., M.D., 


2tod. 


(Pr of. Marcus Beck, M.S., M.B. 
2007. Howse, Esq.. M.S., 


{Richard C. Lucas, Esq.,M.B.,B.S. 


Two in Surgery 


Wacant. 
W. D. Halliburton, M.D., 
Two in Physiology ...  ... + 120é. B.Sc., F.R.S. 
Jacant. 


{C. J. Cullingworth, Esq., M.D. 
1052. L. Galabin, Esq., M.D., 


Twoin Materia Medica and Phar-) 2 Prof. Tirard, M D. 
maceutical Chemistry 7 (Vacant. 
Sol. 1A. P. Luff. Esq.. M.D.. B.Sc. 
(Prof. J. Dixon Mann, M.D. 


Two in Obstetric Medicine ... ... 


Twoin Forensic Medicine 


Music. 
(Prof. J F. Bridge. Mus. Doc 
Hiibert Parry, Esq., Mus. Doc. 


Two in Music ... sco see 
The Examiners above named are re-eligible, and intend to offer them- 
selves for re-election. 


Candidates must send in their names to the Registrar, with any attesta- 
tion of their qualifications they may think desirable, on or before TUESDAY, 
MARCH 28. (It is particularly desired by the Senate that no personal 
application of any kind-be made to its individual Members.) 


By order of the Senate, 


ARTHUR MILMAN, 
Registrar. 


University of London, 
Burlington Gardens, W., 
February 28, 1893. 
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PENYWERN HOUSE MILITARY AND 
ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
PrinciraL—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 


Telegrams—“ Tunzelmann, London.” 


Pusiic SERVICE AND University DEPpARTMENT.—For students preparing 
for the various branches of the Public Service or for Scholarships at, ir 
entrance into, the Universities and Hospitals. 

ENGINEERING DepARTMENT.—The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


KING’S COLLEGE, LONDON. 
PROFESSORSHIP OF BOTANY AND VEGETABLE 
PHYSIOLOGY. 
For Particulars apply to 
J. W. CUNNINGHAM, 


This Office is now vacant. 


PRIVATE LABORATORY “WORK. 
Advertiser, who is M.D., and working for final B.Sc., would be glad to 
meet with a Gentleman of some Means who would join him in use of 
Laboratory for Microscopical or o:her Research, ‘ihe house is ten 
miles from, but within easy access of, London, and beautifully situated 
as to grounds. Every home comfort. —Apply, “*M.D.,” Nature Office. 


The Post of SUPERINTENDENT of the 


Kew Observatory is Vacant. Printed Particulars will be furnished on 
application to the Assistant SECRETARY of the Royal Society, 
Burlington House, Piccadillv, Ww. 


ASSOCIATION OF ASSISTANT 
MASTERS. 


SCIENCE MASTERS Wanted.—(a) £50-£100 Resident ; (4) £200 Non- 
resident. See Weekly List of Vacancies, 3s. 6d. a goes Payable in Ad- 
vance.—Epiror, Parmiter’s Sch., Victoria P: Park, N. 


BIOLOGY. 


in BIOLOGY for all Exams.—“ F.L.S.,”"” Nature Office. 


Fine Lepidoptera and Conchological Speci- 
mens from Japan, Bhutan, Assam, Sumatra, New Guinea, South 
Australia, New Zealand, West Africa, South America, California, and 
Algeria. Approval.—J. REED, Church Walk, Ryhope, Sunderland. 


FOR SALE.—A Collection of Minerals and 


Rocks.—Particulars on application to “No. 1,” Nature Office, 
29 Street, Strand. 


SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant CarrENTER, Esq., Prof. Fornes. New 
Triple constructed for B. J. Mavpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Gratran 
Guinness, Madame Apetina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 


trated Catalogue 300 pages, 1s.; Postage, §¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Speciaist, Brewster House, Mortimer Road, 
Kingsland, N. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Cases. and medical, 
pocket, lecture-table 
School Ragemins of every de- 


scription. 
Larce CaTALocugE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


Wesker Electrical Works, Bristol 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTABLISHED 1876. 
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MESSRS. LONGMANS & 
SCIENTIFIC BOOKS. 


daring 
at, or 
dents 
ge of 
A DICTIONARY OF APPLIED CHE-, LESSONS IN ELEMENTARY MECHA- 
MISTRY. By T E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. NICS. Designed forthe Use of Schools, and of Candidates for the London 
in the C.S., Prefessor of Chemistry in the Normal School of Science and Matriculation, and other Examinations. With 52 Examples and nearly oh 
Royal School of Mines, South Kensington. Assisted by Eminent Con- 500 Exercises and Questions from the Matriculation Examination ri 
S for tributers. 3 Vols. Svo., Vols. I. and II., 42s. each, (Ready); Vol. IIT. Papers of the Li yndon™ University, &c. With Answers, and 121 Wood- Ti 
(In the Press). | cuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Feap. 8vo. 35. fd. 
s and *.* Key for Teachers only, price 5s. net. 
WATTS’ DICTIONARY OF CHEMISTRY. ELEMENTS OF DYNAMICS (Kinetics ana 
i Revised and entirely Re written hy H. FORSTER MORLEY, M.A., 5S (\inetics an f 
“an D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Un:- Statics). With numerous Exercises. A Text-bo ‘k for Junior Students. 
versity College, London; and M. M. PATTISON MUIR, M.A., New Edition, Revis me and Enlarged, with Appendix. By the Rev. J. 
F.R.S.E., Fellow, and Pralector in Che mistry, of Gonville and Caius | L. ROBINSON, L.A., Chaplain and Naval Instructor at the Royal ; 
College, Cambrid ge. Assisted by Eminent Contributors. T.) be pub- | Naval College, Greenwich. Crown 8vo, 6s. f 


lished in 4 Vols. 8vo., Vols. I. and If., 42s. each (Ready); Vol. IIf., 
sos. (Ready); Vol. IV. (In the Press). 


PRINCIPLES OF MECHANICS. By T. M. 


| 
é | GOODEVE, M.A., Professor of Mechanics at the Noimal School of 
THE PRINCIPLES OF CHEMISTRY By | Science and the Royal School of Mines. New Edition, Re-written and 
eae . B Enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo. 6s. 
ud . D. MENDELEEFE, Professor of Chemistry in the University of St. 
se o| Petersburg. ‘Translated by GeorGe Kamensky, A-R.S.M., of the By 
ten Imperial Mint, St. Petersburg, and edited by A. J. GREENAWAY, | THE ELEMENTS OF MECHANISM. By P 
lated F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 » M. GOUDEVE, M.A. With 342 Woodcuts. New Edition, Revised : 
fice Illustrations. 2 Vols. 8vo, 36s. ond Enlarged. Crown 8vo, 6s. 
the SOLUTIONS. By W. Osrwatp, Professor of ELECTRICAL ENGINEERING FOR ELEC- 
d on ~hemi he U oy a he Bourth Book, with TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those " 
i niversity of Leipzig. branches prescribed in the Syllabus issued by the City and Guik is ch- 
lety some Additions, of the Second Edition of Ostwald’s Lehrbuch der nical Institute.) By W. SLINGO, Prin ines’ 
ine “he > SON nu 4 e yhists 
= male. i School of Science, and A. BRUOKER, Instructor on Elec trical Engi- 
neering at the lelegraphists’ School of Science. With 307 Llustrations. 
CHEMICAL LECTURE EXPERIMENTS. 
By G. S. NEWTH, Royal College of Science, South Kensington. 8vo, THE MARINE STEAM ENGINE. A 
‘Lreatise for the Use of Engineering Students and | ‘fficers of the Royal 
Navy. By RICHARD SENNETYI, R.N., formerly Engineer-in- 
- SELECT METHODS IN CHEMICAL ANA- Chief of the Royal Navy. Second Edition. With 261 Illustrations. be 
es LYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., &c. 8vo, 215. pe 
Rewritten and greatly Enlarged. With 37 Woodcuts. 8vo, 24s. N BOOK 0 F C RYPTO GAMIC 5 
Se OUTLINES OF THEORETICAL CHEMIS- BOTANY. By ALFRED W, BENNETT, M.A. B.Sc., F.L.S., 
Cl- TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- Lecturer on B —~. at St. Thomas’s Ho-pital; and GEORGE 
uth versity of ‘liibingen. ‘Translaed by P. Bepson, D.Sc. MURRAY, F.L.S., Senior Assi ant, artment of 
and (Lond.), &c., Professor of Chemistry in the Durham College of Science ; Museum ; _ Examiner in nB tan), Glasgow University ith 37 lus 
and W. CarLeton Witttams, B.Sc., Professor of Chemistry in the trations. Svo, 16s. 


Firth College, Sheffield. 8v., gs. 


OLD AND NEW ASTRONOMY. By Ricuarp 


1 3 ‘TOR and A. COWPER RANYARD. With 3 es and 
sf] EXPERIMENTAL CHEMISTRY FOR :C10K soi COWPER RANYARD.” wih Pht 
JUNIOR STUDENTS By J. EMERSON REYNOLDS, M.D., | 47 
= ¥.R.S., Professor of Chemistrv, University of Dublin; Examiner in | 
Chemistry, University of London. Fcap. 8vo. | THE SYSTEM OF THE STARS. By AGNES 
oud M. CLERKE, Author of ‘‘ A History of Astronomy during the Nine- 
Part I. Introductory. 1s. 6d. | Part 11. Metals, and Allied Bodies. 3s. 6d. : 
= Part II. Non-Metals. 2s. 6d. | | Part 1: Carbon Compounds. 4s. i teenth Century.” With 6 Plates and 50 Woodcuts. 8vo, 215. 
ew 
~ BUILDERS’ WORK AND THE BUILDING 
— A MANUAL OF PRACTICAL ASSAYING. TRADES. By Colonel HC. SEDDON, R.E., Superintending 
-_ By JOHN MITCHELL, F.C.S. Sixth Edition. Revised, with the Engineer, H.M.’s Dockyard, Portsmouth ; Examiner in Building Con- 
. Recent Discoveries Incorporated, by W. Crookes, F.R.S. With 201 struction, Science and Arc Department, South Ke nsington ; Assistant ; 
Illustrations. 8vo, 318. 6d. Examiner, H. M.’s Civil Service Commissioner. With numerous I!lus 
trations. Medium 16s. 
ROCKS CLASSIFIED AND DESCRIBED : 
a Treatise on Lithology. By BERNHARD VON —_ With 
English, German, French Synonyms. Translated by Puitirp HENRY MINCTAN'C COITRCR O hk 
T LAWRENCE, F, G.S., F.R.G.S. Reprinted without alteration from the RIVINGTON’S COURSE OF BUILDING 
Second Edition. Crown 8vo, 145. CONSTRUCTION. 
NOTES ON BUILDING CONSTRUCTION. 
on GANOT S ELEMENTARY TREATISE ON Arranged to meet the Requireme: its of the Syllabus of the Science and i 
al oe Experimental and Applied. ‘Translated and Edited by | Art Department of the Committee of Council on Education, South 
E. ATKINSON, PhD., F.C.S. Fourteenth Edition, Revised and Kensington. Medium 8vo. 
ble Enlarged. With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, Pe 
- a Parr I. FIRST STAGE, OR ELEMENTARY COURSE. With <r 
2 Wood.uts. ros 6d. 
Part I. COMMENCEME Nt OF SECOND STAGE, OR AD- 
GANOT’S NATURAL PHILOSOPHY FOR | 
GENERAL READERS and YOUNG PERSONS; a Course of rE Cintas 
Physics divested of Mathematical Formulz, expressed in the language Part IIT. Ma vanced 
F.C.S. Seventh Edition, with 37 Pages of New Matter, 7 Plates, Part IV. CALCULAPIONS FOR BUILDING STRUCTURES 


With 597 Woodcuts. 155. 


1 


369 Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6d. Course for Honours. 


London: LONGMANS, GREEN, & CO. 
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EDWARD STANFORD'S PUBLICATIONS. 


Now Ready at the Libraries and Booksellers’, 


Large Post 8vo, Cloth, Price 16s. 


THE PARTITION OF AFRICA. 


By J. SCOTT KELTIE, 


Assistant Secretary to the Royal Geographical Society ; 
Editor of ** The Statesman’s Year-Book,.” 


WITH TWENTY-ONE MAPS. 


‘To all who are concerned to study the history of the modern partition of 
Afric a, the work is at once indispensable and invaluable.”—7he Times. 
* Well- written, well-informed, and lavishly iWustrated with maps’ 


Daily Chronicle. 


RECENTLY PUBLISHED, SECOND EDITION. 


TANGANYIKA: Eleven Years in Central Africa. 


By EDWARD COODE HORE, Master Mariner. With 


Portrait, Maps, and a number of Original Illustrations. | 


Large Post 8vo, Cloth, Price 7s. 6d. 


‘A simple, straightforward narrative of missionary enterprise and en 


avour, and a vivid picture of actual life in Central Africa.” —7imes. 


RECENTLY PUBLISHED, SECOND EDITION, 
REVISED. 


EASTERN GEOGRAPHY: a Geography of the 
Malay Peninsula, Indo-China, the Eastern Archipelago, 
the Philippines, and New Guinea. By A. H. KEANE, 
F.R.G.S. Witha Coloured Map. Crown 8vo. Cloth. 5s. 


“Asa carefully composed hand-book of information, we heartily re- 
commend it.”—/Journad of Education. 


London: EDWARD STANFORD, 26 & 27 Cockspur 2.6. 


SCIENCE _INSTRUMENTS. 


An Illustrated, ana and Descriptive iil of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREF. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
nt. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


PLATTNER'S COMPLETE BLOWPIPE LABORATORY, 
For Geologists, Mineralogists, Prospectors, &c. 


For Quantitative and Qualitative Analysis ; comprises Collap- 
sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 
Chemicals. The Tools in Polished Mahogany cases, lined with 
cloth, locks and keys, The complete set contained in a solid 
black leather travelling case. Very compact, £25 12s. 6d. 


WILLIAM HUME, : Lothian Street, Edinburgh. 
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CAMBRIDGE UNIVERSITY PRESS. 


A TREATISE ON THE THEORY OF 
FUNCTIONS OF A COMPLEX VARIABLE. By A, 
R. FORSYTH, ScD. F.R.S., Fellow of Trinity Colleve, 
Cambridge. Royal 8vo. [Nearly Realy, 


PITT PRESS MATHEMATICAL SERIES. 
THE ELEMENTS OF STATICS AND 
DYNAMICS. By S. L. LONEY, M.A., late Fellow of 
Sidney Sussex College. (Second Edition). 7s. 62. ry 
in seprrate Parts)— 
Part I., The Elements of Statics. (Second Edition.) 45. 
Part II., The Elemeats of Dynamics, (Second Edition. ? 67, 
MECHANICS AND HYDROSTATICS 
FOR BEGINNERS. By S. L. LONEY, M.A. 4s. 


Suitable for Science and Art Examinations, University of 
song Matriculation, Cambridge and Oxford Local 


ARITHMETIC FOR SCHOOLS. (With 
or without Answers). By C. SMITH, M.A., Master 
of Sidney Sussex College, Cambridge. 35. 6¢. 

ELEMENTARY ALGEBRA. With Answers 
to the Examples. By W. W. ROUSE BALL, M.A, 
Fellow and Mathematical Lecturer of Trinity College, 
Cambridge. 4s. 6d. 

EUCLID.—ELEMENTS of GEOMETRY. 
By H. M. TAYLOR, M.A., Fellow and formerly Tutor 
of Trinity College, Cambridge. Books I. and II., 1s. 60. 
Books III. and IV., 1s. 6¢. Books I.-IV., in one Vol.. 3s. 

AN ELEMENTARY TREATISE ON 
PLANE TRIGONOMETRY. By E. W. HOBSUN, 
M.A., Fellow of Christ’s College, Cambridge, and 
University Lecturer in Mathematics, and C, M. JESSOP, 
M.A., Fellow of Clare College, and Assistant Master at 
Reading School. 45. 


London: C. J. CLAY & SONS, Cambridge University Press 
Warehouse, Ave Maria Lane; Glasgow: 263 Argyle Street. 


THE GEOGRAPHICAL JOURNAL. 


ConTents—MARCH. 
A Journey up the Baram River to the Highlands cf Borneo. By C. Hose. 
Expedition up the Jub River. By Commander F. G. Dunpas, R.Ne 
xplorations in the Congo Basin. By kK. G. RaveNnsTeIN. 
Dr. Baumann between Victoria Nyanza and Tanganyiki. 
The Permanence of Ocean Basins. By H.R. Mitt, D.Sc. 
Tne Reclamation of the Zuiderzee. By Pruf. P. H. Scuoure. 
Map of the World, 1542. 
A New Map of Switzerland. 
Floods in Queensland. By H. O. Forses 
Distribution and Movement of Population in India. 
The Regulation of the Iron Gates. 
The Industrial Development of Nyasaland. By J. Bucnanan, C.M.G. 
The Construction of a New Map of the World. By Prof. Dr. A. Penck. 
Tue Montary Recorp.—Correspondence.—The Ruins in Mashonaland. 
Robert M. W. Swan.—Meetings of the Royal Geographical Society. 
Session 1892-93.—-Geographical Literature of the Month. New Maps. 
Numerous Maps and IIlustrations. 


London: EDW ARD STAN FORD. Price 2s. 


Now ‘Ready, Price 5s. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 
Vol. XXIIL., Part 3, 
Contains communications from 
Prof. R. K. DOUGLAS, M.A., E. F. im THURN, C.M.G., 
H. LING ROTH, S. FE. PEAL, and E. W. BRABROOK, F.S.A. 
With Anthropological Miscellanea, Notices of Books, &c. 


London: KEGAN PAUL, TRENCH, TRUBNER & CO., 
Charing Cross Road, Ww. 


Now Ready, Profusely Illustrated, Price 7s. 6a. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, King William Street, Strand. 
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DIARY OF SOCIETIES. 
LonpDon. 


THURSDAY, Maxci 2. 


Rovat Society, at 4.30.—Harmonic Analysis of Hourly Observations of 
Air Temperature and Pressure at British Observatories : General Strachey, 
F.R.S.—A New Hypothesis concerning Vision: Dr. Haycraft —The 
Effects of Mechanical Stress on the Electrical Resistance of Metals: J. 
H. Gray and J. B. Henderson. 


LinNeEaAN Society, at 8.—On the Flora of the Eastern Coast of the Malay 
Peninsula: H. N. Ridley.—On the Behring Sea Islands and their Flora : 
J. M. Macoun. 


CHemicat Society. at 8 —Notes on Optical Properties as Indicative of 
Structure (postponed) : H. E. Armstrong.—The Ethereal Salts of Active 
and Inactive Glyceric Acid: P. Frankland and J. MacGregor.—Limits of 
Accuracy of Gold-bullion Assay and the Losses of Gold Incidental to it. 
The Volatilisation of Gold: T. R. Rose.—The Interaction of Alkali- 
Cellulose and Carbon Disulphide, Cellulose Thiocarbonates: C. F. Cross, 

Bevan. and C. Beadle.—A New Atomic Diagram and Periodic 
Table of the Elements. 


Rovat InsTiruTION, at 3.—The Factors of Organic Evolution: Prof. 
Patrick Geddes. 


Lonpon InstiruTion, at 7.—The Rightful Position of England as a 
Musical Nation (Illustrated): William H. Cummings. 


FRIDAY, MARCH 3. 
GEeoLoaists’ AssociATION, at 8.—The Highland Schists and their Meta- 
morphism (Illustrated by the Oxy-hydrogen Lantern): George Barrow. 


Rovat InstiTuTION, at 9.—Sculpture, considered apart from Archzo- 
logy: George Simonds. 


SATURDAY, Marcu 4. . 


RovAL INSTITUTION, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S. 


SUNDAY, Marcu 5. 


Sunpay Lecture Society, at 4.—The Church of England, and Dangers 
of Disestablishment : Moncure D. Conway. 


MONDAY, Marcu 6. 


ARISTOTELIAN Society, at 8.—The Unifying Principle in the Moral Ideal : 
Rev. C. J. Shebbeare. 


Society of Cuemicat Inoustry, at 8.—A Convenient Form of Experi- 
mental Apparatus for Filtrations and other Determinations: C. C. 
Hutchinson.—The Composition of the Petroleum-like Bitumen of Japanese 
Coal: Watsoa Smith.—The Detection and Estimation of Lead in Citric 
and Tartaric Acids: Mr. Warrington. (Discussion). 


Victoria INSTITUTE, at 8.—Kant : Dr. Courtney. 
Roya INsTITUTION, at 5.—General Monthly Meeting. 


TUESDAY, Marcu 7. 


InstTITUTION oF CrviL ENGINEERS, at 8.——Ballot for Members.—On Plant 
for Harbour and Sea-Works: Walter Pitt. 


Rova. InsTiTUTION, at 3.—The!Funéctions of the Cerebellum, and the 
id Principles of Psycho-Physiology: Prof. Victor Horsley, 
F.R.S. 


WEDNESDAY, Marcu 8. 


Groxocicat Society, at 8.—On the Occurrence of Boulders and Pebbles 
from the Glacial Drift in the Gravels South of the Thames: Horace W. 
Monckton.—On the Plateau Gravel South of Reading: O. A. Shrubsole. 
—On a Fossiliferous Pleistocene Deposit at Stone, on the Hampshire 
Coast: Clement Reid. 

EnTomotocicat Society, at 7.—On Stridulating Ants: Dr. D. Sharp, 
F.R.S.—Notes on the Longicornia of Australia and Tasmania, Part I 
including a List of the Species collected by Mr. 
and Descriptions of New Forms : Charles J. Gahan. 


J. J. Walker, R.N. 


THURSDAY, Marcu 9. 
Rovat Socigty, at 4.30. 


MATHEMATICAL Sociery, at 8. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Notes on Testing Alter- 
nators: W. M. Mordey. (Discussion.) 


Rovat INsTITUTION, at 3.—The Great Revival—A Study in Medieval 
History: Rev. Augustus Jessopp. 
FRIDAY, Marcu 10. 
Rovat AsTRONOMICAL SOcIETY, at 8. 


INSTITUTION OF CiviIL ENGINERRS, at 7.30.—Methods adopted in Con- 
structing the Glasgow Central Railway Works—Bridgeton and Trongate 
Contracts: Charles D. Barker. 


Rovat InstrruTion, at 9.—Early Myth and Late Romance: Sir Herbert 
Maxwell, Bart., M.P. 


SATURDAY, Marcu 11. 
Rovat Botanic Society, at 3.45. 


Rovat InsTITUTION, at 3.—Sound and Vibrations: The Right Hon. Lord 
Rayleigh, F.R.S. 


THE CRY OF THE CHILDREN,.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science Smartlv, almost cynically, written. Alleducationalists 
(to say nothing of parents) ought to read (Scéence Gossip). Paper 
Covers, 2s. 6d. net (post-free). WILLIAMS & NORGATE, London. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII., part 1; XIX.. part 2; 
XXII. (Polite Literature), 4parts; XXIV., 37 Parts; XXV. (Science), 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17to 22; XXVII., 8 parts. 
1833-86. 505. 


MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1£66-7) to 46 (1880-1). 13 parts, 4to. 42s. 
BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 


tutio atque Academia commentarii. 7 Vols. in 10. 4to, half vellum, 
1731-Q1. 428. 
A complete and good copy of this Work. 


SIENA. Atti dell’ Accademia delle Scienze di Siena, 
Vols. I. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
305. 


NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apams’s Copy. £3 3s. 


OXFORD—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to XLIV. (1890), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 


CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 
1847, 1349-51, 1853-57, 1864-70. 41 Vols. (22 in halt calf). sos. 
Formerly belonged to Sir RicHarp Sourtu and the Late Prof. Apams. 


CONCHOLOGY. 


H. F. has just acquired the grand 
Collection of LAND and FRESH- 
WATER SHELLS formed by the 
late Mr. ARTHUR MORELET, 
probably the largest Collection ever 
formed by an Amateur, comprising 


nearly 10,000 SPECIES. 


Mirra Futtont, 
E. Smith. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NEW ZOOLOGICAL MICROSCOPICAL SLIDES. 


SPONGES :— ANNELIDA:- 
Heteronereis form of N. Vail- 
Sycon ciliatum, showing flagella lanti, 1s. 6d. 


of collar cells—very fine, 25. 

Tsodictya ingalli, sec. showing 
problematical fibres and gas- 
trula, 1s. 6d. 


Repro. bud of Syé/is, 1s. 3¢. 
Autolytus prolifer, male, 1s. 3d. 
Serpula pectinata, 1s. 6d. 
Othonia fabricia, 1s. 6d. 


TUNICATA :— 


HYDROZOA:— Tadpole larve of Aplidium, 
full shown, 15. 6d. 
Eudendrium developing gonads. Adult Per ‘hora listeri, 1s. 3d. 
1s. 6d. Adu : _— (very fine), 2s. 
Bougainvillia, 1s. 3d. to 1s. 6d PISCE 
Plumularia halecioides, 15. 6d. Amphi in repro., 
Virgularia mirabilis, 1s. 34. 2s. 6¢ 
(The last four are very beautiful, T. Ss. hes aA of embryo shark, 
and have polyps fully expanded.) 1s. 6d. 


The above Series in Cloth Covered Box sent Post free for 22s, 
DISSECTING TYPES.—Ali Forms required for Science 
Courses. 


SINEL & HORNELL, Biological Laboratory, Jersey. 


3 
' 
OF 
lege, 
ND 
My 
6d, 
ICS 
‘y of 
as!er 
Wers ‘ wt 
RY. | 
‘utor 
IN | 
and i 
ress 
et. | 
land. 
[aps 
| 
nd. 


exlii 


NATURE 


[Marcu 2, 1893 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred’ Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor coeruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects 
Ameeba, Hydra, Spirogyra, and_ other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
winds T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


F. H. BUTLER, Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished a of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; and a Consignment of 
Ostrich Eggs. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price Listof Minerals, Rocks,and Seatac Sevriesof Fossils 
Post Free: 


ROCK SECTIONS for the MICROSCUPE from ts. 6d. each, Post Free 
CaTALoGuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS DO. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
Lares? ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow’Ferminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATUKAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 


And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., 1s., & 2s. each. 


Can be obtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


®8BREAKFAST—SUPPER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


[HOLLOWAY’S OINTMENT 


Por BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM,and all Skin Diseases itis unequalled 


NOT. ICE. and letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE its “ PHUSIS, 
LONDON.” 


SUBSCRIPTIONS TO ‘‘NATURE.” 
& s. 
Yearly . a I 8 
Quarterly 
To ALL PLACES ABROAD :— 
Half-yearly. . . 
Quarterly 8 


CHARGES FOR ADVE RTISEMENTS. 


Three Lines in Column 

Per Lineafter .. . 

One Eighth Page, or Quarter Column | F 
Quarter Page, or Halfa Column .. . 
Half a Page, or a Column 

Whole Page 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 los, 


Catalogue of 340 Illustrations by post, 64d. 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“QPTIMUS” UBIQUE CAMERA. « opus” 
Pictures 4} by 3} inches. 
May be used on Tripod or in hand. PHOTOG RAPH Ic 


Carries > Price, with OUTFITS: 
six dry Rapid View 
plates. 
a £2 15s. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Focussing Slides, Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
iew Finder or Plates 4} by 3} ... one 10 
Shutter, NW Rectilinear, For Plates 6} by £12 
Sli For Plates 84 by 64 ... a £15 


PERKEN, SON, & RAYMENT, LONDON, 
MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


MR. HEAVISTIDE—ELECTRICAL PAPERS. By Otiver HeEavisipe. 2 vols., 


8vo., 30s. net. 
MANCHESTER GUARDIAN :—“ One is struck in looking through ‘these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, crown 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 
A SCHOOL TEXT-BOOK OF DIFFERENTIAL CALCULUS. 


MR. J]. EDWARDS—DIFFERENTIAL CALCULUS FOR BEGINNERS. 
By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge. Crown 8vo, 4s. 6d. : 


BY THE SAME AUTHOR. 
——DIFFERENTIAL CALCULUS, with Applications and numerous Examples ; 


An Elementary Treatise. By JOSEPH EDWARDS, M.A. Second Edition. 8vo, 14s, 


PROF. G. W. JONES—LOGARITHMIC TABLES. By Prof. Georce 


WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 
NEW VOLUME OF MACMILLAN’S PRIMERS. 
A PRIMER OF HORTICULTURE. Ten Lectures delivered for the Surrey 


County Council. By J. WRIGHT, F.R.H.S., Assistant Editor of the ‘‘ Journal of Horticulture.” Pott 8vo, 15. 
MACMILLAN AND CO., LONDON. 
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NEW AND MICROSCOPIC OBJECTS. 


Bacillus Typhi Abdominalis «4. ae @ 3 Protonema of Moss 
Bacillus of Diphtheria (Lofiler) False Membrane froa ma Chita eee ; Type-slide of 400 different Species of Diat: >ms, the name photo- 
Bacillus of Leprosy in Section of Skin coe 3 graphed on the slide, under each specie, in case.. 
Mildew in Stem of Wheat (Puccinia grami: tis) cee ove ove Type-slide of 80 different Species of Diatoms, the name photo- 
Fertile Spike of Chara... ose ose graphed on the slide, under each specie, in case ... sus 
on Lez Potato ronospora stans) eve Group of about 150 Diatoms from Sendai, Japan, very perfect 

ungus on Leaf of Berberry Ecidium Berberidis 
Group of 12 different Species of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &c. ... { 

perfect ... Set of 24 B ical Slides (El specially arrang®d 
Stem and Petiole of Virginia Creeper, showing defoliati on on for the use of Students, in case on we -_ oe 
Sieve Tubes in Vegetable Marrow... ° 
CrassiFiep L Ist, representing a Stock hing ooo First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for investigations with the highest powers. ‘The quality and 


Workmanship is the “eH eens and it is unequalled for stability and convenience of Manipulation by any other medium size or Students 
Instrument. Price from 
WATSON & SONS’ VAN HEURCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
SONS, HIGH HOLBORN, LONDON, W.C. 


llence of Manufactures. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


NES_ 


Crystal Palace Exhibition} 


DIPLOMA OF HONOR, 


Handles. 
g Gas Bags. 


imers. 


atent Starters. 
Patent Tubes for Ignition 
Patent Pendulum Governors. 
Patent 
sent out. 
ALL PARTS MADE STRICTLY TO GAUGE. 
OVER BOO ENGINES always in hand 


Patent Antifluctuatin 


Patent Safet 
Change Speed Governors. 


Highest Award to Gas Engines. 
Patent Cataract Governors. 


Openshaw, Manchester. 


OTTO” 
Crossley’s Patent Oil Engines. 
CROSSLEY BROS, ltd., § 


Every Engine Thoroughly Tested betore being ~ 


> 


GAS ENGI 


|. THE PRINCE. OF W. WALES, THE EMPRESS OF GERMANY, &e. 


Z BRAND & CO.’S 


0 HRE 


A FINE TONIC AND 
DIGESTIVE. 


VEAL CHICKEN, | An excellent relish for “fish, flesh, 
er JEASTURTLE Sour TEL and fowl.” 


COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RicHarD Cay anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, March 2, 1893. 
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A WEEKLY ILLUSTRATED ~ JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


1219, Vou. THURSDAY, MARCH 9, 1893. [PRICE SIXPENCE. 


tered as a at the General Post Office.} [All are 


NEWTON'S PATENT | WAL.DER BROS. & Co., 
Scientist's Biunial Lantern, 16 RED LION ST., CLERKENWELL, LONDON, E.C. | 


AS MADE FO 


Cambridge and London University Telegraphic Address, Secohm, London. Telephone No. 6770. 
Extension Lecturers, &c. Ayrton Mather D’Arsonval Galvanometer. 


Highest quality only, £14 14s. | ELECTRICAL 


New Catalogue of Optical Lanterns, | 


Projection Apparatus, and Scientific AND 
and other Slides, Four Stamps. | 
NEWTON & CO., SCIENTIFIC 


Opticians to the Queen and 
the Government, INSTRUMENT 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 


3 FLEET STREET, LONDON. | MAKERS. 


PRICED 
CATALOGUES 


ON 


| APPLICATION. 


NOW READY.—Is,, Post 


GRIFFIN’S ILLUSTRATED CATALOGUE 
= ELECTRICAL, 


MAGNETIC, 


er 


Instruments, 


Now ready, Negretti & Zambra's Encyclopedic 
Catalogue of Mathematical, Philosophical, Op- 


tical, and Standard Meteorologica 


APPARATUS. 


NEGRETTI & ZAMBRA, 
Royal 8yo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


| Opticians and Scientific Instrument Makers 
| To Her Majesty the Queen, 


45 CORNHILL, & 122 REGENT STREET, LONDON. 
22 GARRICK STREET, LONDON, W.C. | PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 


JOHN J. GRIFFIN & SONS, HOLBORN VIADUCT, 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL GENERAL MEFTING my be held at Notting- 
ham, commencing on WEDNESDAY, SEPTEMBER 13. 

President-E —_ Dr. J. S. Burdon Sanderson, M. A., M.D., LL.D., 
es -L., , F.R.S.E., Professor of Physiology in the University of 
Oxford. 


Norice To Contrinutors oF MeEmoirs.—Authors are reminded that | 


the acceptance of Memoirs, and the days on which they are to be read, are 
as far as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the ()ffice of the Association. 
be obtained from the Local Secretaries, Nottingham. 


G. GRIFFITH, Assistant General Secoctary. — 


PENYWERN ‘HOUSE MILITARY AND. 
, ROCK SECTIONS for = MICROSCOPE from ts. 6d. each, Post Free 


ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL’S COURT, S.W. 
pE TUNZELMANN, B.Sc., M.1.E.E. 


Tunzelmann, London.” 


PrincivraL—G, W. 


Telegrams—“ 


Pusiic Service AND Universiry DEPARTMENT.—For students preparing 


for the various branches of the Public Service or for Scholarships at, or 
entrance into, the Universities and Hospitals. 

ENGINEERING DerartTMENT.—The Complete Courses qualify Students 
for entry into Cooper's Hill, the Central Institution, the Royal College of 
Science, and into Engineering Works. 

Special Courses in Electrical Engineering. 

The extensive Physical and Chemical Laboratories are fitted up in the 
most complete manner for both Elementary and Advanced Work. 

The College is supplied with very complete Geological Collections for 
practical instruction. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


PUBLIC SCHOOL OF SCIENCE 
AND TECHNICAL SCHOOL, 
CHELTENHAM. 


The Committee invites applications for the post of HEAD MASTER in 
the above school. 

The Stipend will be £150, witha Capitation, and one-third of the Govern- 
mee Grant, the Committee guaranteeing for the first year a minimum total 
250. 

All particulars will be furnished on request. 

Applications, stating Qualifications, and enclosing Eight Copies of Testi- 
monials, should reach the undersigned not later than MARCH 30, 1893. 

LOUIS W. MONTAGNON, Hon. Sec. 

6 Wellington Cheltenham. 


EDINBURGH SUMMER MEETING 
VACATION COURSES. 
SEVENTH SESSION. 

Jury 31—Avcust 26. 
COURSES.—Sociology : 


“La Science Sociale:” 


Botany, Geology, and Zoology; Sloyd ; Art Studio ; &e. 
LECTURERS :—Profs. GEDDES, LLO¥D MORGAN, CARGILL 
KNOTT, M. EDMOND DEMOLINS, M. PAUL DESJARDINS, &c. 
Prospectus from J. AkTHUR THomson, University Hall, Edinburgh. 


The Post of SUPERINTENDENT of the. 


Kew Observatory is Vacant. Printed Particulars will be furnished on 
application to the AssisTANT 


Burlington House, Piccadilly, London,.W. 


HYGIENE AND SANITARY SCIENCE.—_ 


in a | 


WANTED: Post as DEMONSTRATOR or ASSISTANT 
LABORATORY. Could give a Course of Lectures if required.— 
Address Gr Nature Office. 


WANTED..- 


1 to 17, and 19 to 22. 
566, 573, 601, 603, 606. 607, 609, 610, 613, 615, 616, 618, 621, 622, 
650, 661, 668, 711, 905, 939. 954, 957, 988. 992, 995, and Index to Vols. 
23, 24. 25, 38. State lowest Cash Price for any or all, including Postage. 
M. Van SLYKE, Wis., U.S.A. 


FOR ‘SALE. —‘+Nature,’’ Vols. 33-45, un- 
bound. ‘‘KNOWLEDGE,” Vols. 1-8, Bound; ‘ SCIENCE 
GOSSIP,” 1875-1885, Bound, 1886-1891, Unbound.—**W.”, 106 
Trinity Road, 


—‘* Nature,’ Unbound, 


WANTED.—Small Observatory near Lon- 


don or in Suburbs. Must be in favourab'e Position and easy of access. 
Reply, stating Rent and Particulars to ‘ M. E. H.”, Nature Office. 


Information about Local Arrangements may } 


Modern History; | 
History of Sciences ; Comparative Psychology ; Biology ; Hygiene ; Practical | 


SEcRETARY of the Royal Society, | 


Vols. 


Also Numbers 549, 552, 553, 569, 561, 564, 565, | 


640, | 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


BIOLOGY.—A London Graduate coaches 
in BIOLOGY for all Exams.—‘“ F.L.S.,”” Nature Office. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 


New Price Listof Minerals, Rocks, and Siratigraphical Seriesof Fossils 
Post Free. 


ATALOGUBS GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to iliustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 


And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY oe LONDON. 


THROAT COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}¢., and Tins, 1s. 14¢., Labelled. 


JAMES EPPS & CO., Homeopathic Chemists, Lonpon. 


HOLLOWAYS PILLS 
Is unequalled in the Cure-of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish ; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks en the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in variour branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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MESSRS. MACMILLAN AND GO.’S PUBLICATIONS. 


NEW BOOKS. 
THE GOLDEN BOOK OF INDIA. A Genealogical and Biographical Dictionary 


of the Ruling Princes, Chiefs, Nobles, and other personages, titled or decorated, of the Indian Empire. By Sir ROPER 
LETHBRICGE, K.C.I.E. Royal 8vo, 40s. 


THE STATESMAN’S YEAR-BOOK: A Statistical and Historical Annual of the 


States. of the Civilised World. Revised after the Official Returns for the year 1893. Edited by J. SCOTT KELTIE, 
Assistant Secretary of the Royal Geographical Society. Thirtieth year of publication. Crown 8vo, ros. 67. 


ATHENA: UM.—“*‘ The Statesman’s Year-Book’ is the king of books of reference. The best, not only of this country, bu 
of all countries.” 


ENGLISH PROSE SELECTIONS. With Critical Introductions by Various 


Writers and General Introductions to each Period. Edited by HENRY CRAIK, C.B., LL.D. Vol. I.—14th to 16th 
Century. Crown 8vo, 7s. 6d. 


NATIONAL OBSERVER.—“ Distinguished by accuracy and propriety of treatment, singuiarly suggestive, and informed 
with good sense.” 


NEW VOLUME OF MACMILLAN’S THREE-AND-SIXPENNY SERIES. 


THE LETTERS OF CHARLES DICKENS. Edited by his Sister-in-Law and 


his Eliest Daughter. 1833-1870. Crown 8vo, 3s. 6c, 


THREE NEW NOVELS. 


THE STORY OF JOHN TREVENNICK. By Watrer C. Ruoapes. 3 vols: 


Crown 8vo, 315. 6d. 


DAILY TELEGRAPH.—*“ Absolutely delightful reading. The interest of the narrative never flags for a moment. Mr. 
Rhoades is a novelist by ‘ natural selection,’ and we shall look for many another good story from his facile pen.”’ 


A MERE CYPHER. By Mary Anceta Dickens, Author of “ Cross Currents.’ 
3 vols. Crown 8vo, 315. 6d. 


THE MARPLOT. By Sypney Royse Lysacutr. 3 vols. Crown 8vo, 315. 6a. 


WORKS BY SIR ARCHIBALD GEIKIE, F.RS. 
TEXT-BOOK OF GEOLOGY. By Sir Arcurpatp Gerkre, LL.D., F.R.S. ; 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Medium 8vo, 28s. [Third Edition immediately. 


CLASS-BOOK OF GEOLOGY. By the Same. _ Illustrated with Woodcuts. 


Second Edition. Crown 8vo, 4s. 6d. 


OUTLINES OF FIELD GEOLOGY. By the Same. New and Revised Edition. 


Extra Feap. 8vo, 3s. 6d. 


ELEMENTARY LESSONS IN PHYSICAL GEGGRAPHY. By the Same. 


Illustrated with Woodcuts and Ten Plates. Foolscap 8vo, 45. 6d. 


QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY 


For the Use of Schools. By the Same. Foolscap 8vo, 1s. 62. 


PHYSICAL GEOGRAPHY. By the Same. With Illustrations. Pott 8vo, Is. 


[Sezence Primers 
GEOLOGY. By the Same. With Illustrations. Pott 8vo, Is. 
GEOLOGICAL SKETCHES AT HOME AND ABROAD. By the Same. 


With Illustrations. 8vo, 10s. 6d. 


THE TEACHING OF GEOGRAPHY. Suggestions regarding Principles and 


Methods for the use of Teachers. By the Same. Globe 8vo, 2s. [Geographical Series. 


GEOGRAPHY OF THE BRITISH ISLES. By the Same. Pott 8vo, ts. 


[Geographical Series. 


THE SCENERY OF SCOTLAND VIEWED IN CONNEXION WITH 


ITS PHYSICAL GEOLOGY. With aGeological Map and Illustrations. By the Same. Second Edition. Crown 8vo, 


6d. 
. MACMILLAN & CO., LONDON. 
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SCIENCE INSTRUMENTS. 


An Illustrated, and Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, 2s, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.I.C. 


Instrument ‘Company, Cambridge. 


Address all communications “‘ Instrument Company, 


Cambridge.’”’ 
Price List of Scientific Instruments, sent post free. 
{Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, bettie Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects 
Amoeba, Hydra, Spirogyra, and_ other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to the Editor. The 
telegraphic address of -NATURE is “PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 
& 
To ALL PLACES ABROAD :— 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column ...... - 0 2 6 
Per Lineafter ...... oo 9 
One Eighth Page, or Quarter Column . 0 15 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 9 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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‘BRITISH MUSEUM 
(NATURAL HISTORY) PUBLICATIONS. 
CATALOGUE of the BRITISH ECHINO. 


DERMS in the BRITISH MUSEUM (Natural History). By F, 
JEFFREY BELL. 8vo. With 16 Plates, 12s. 6c. Post-free. 


ILLUSTRATIONS of TYPICAL SPECI. 
MENS of LEPIDOPTERA HETEROCERA in the COLLECTION 
of thee BRITISH MUSEUM. Part IX. Containing the Ceylonese 
— By G. F. HAMPSON. 4to. With 20 Coloured Plates. £2 2s. 

ost-free. 


DULAU & CO., 37 Soho Square. 


New Publication. Subscriber's Edition, 
Whole Foolscap, Cloth, about 40 pp.,"Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 
Entitled 


FOURNET, 1892. 


CONTENTS 
AN ILLUSORY EYE DISEASE. 
PROGRESSIVE (sic) MYOPIA. 


Case No. 1.—Culled from Mr. Rosert BrupeNELL CARTER. | 
One Lithographed Prescription. Four Wood Engravings. 


Case No. 2.—Culled from Mr. NETTLEsHIP. 
One Lithographed Moorfields Hospital Form. 


Case No. 3.—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 


Case No. 4.—-Culled from Dr. A. Quarky Sitcock. 
One Lithographed Moorfields Hospital Form, 


Case No. 5.—Culled from Mr. GeorGce Lawson. 
One Lithographed Moorfields Hospital Form. 


Case No. 5dés.—Culled from Mr. Crircuetr. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NeETTLEsHIP. 
Two Lithographed Moorfields: Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 


Printed and Sold by 
A FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 


Price 42s. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII., part 1; XIX.. part 2; 
XXII. (Polite Literature), 4 parts ; XXIV., 37 Parts; X XV. (Science), 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17 to 22; XXVII., 8 parts. 
1833-86. 50s. 


MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1866-7) to 46 (1880-1). 13 parts, 4to. 425. 


BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 
tutio atque Academia commentarii. 7 Vols. in 10. 4to, half vellum. 
1731-QI. 428. 

A complete and good copy of this Work. 

SIENA. Atti dell’ Accademia delle Scienze di Siena, 
Vols. I. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
308. 


NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apams’s Copy. £3 3s. 
OXFORD—RADCLIFFE OBSERVATORY. Observa- 


tions, complete from Volume 1 (1842) to X LIV. (1890), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 


CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 
1847, 1849-51, 1853-57, 1864-70. 41 Vols. (ast in half calf). sos. 


Formerly belonged to Sir RicHarp Soutu and the Late Prof. ADAms. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Makcu 9. 
RovaL Socigty, at 4.30.—On the Evidences of a Submergence of South- 
Western Europe, and of the Mediterranean Coasts, at the Close of the 


Glacial or so-called Post-Glacial Period, and mae wef preceding the | 


Neolithic or Recent Period: Prof. Prestwich, R.S.—The Electrolysis 


of Steam: Prof. J. J. Thomson, F.R.S.—On the Geometrical Construc- 


| 


tion of the Oxygen Absorption Lines, Great A, Great B, and a of the | 


Solar Spectrum: G. Higgs.—Upon the Existence of more than one 
Fungus in Madura Disease (Mycetoma): Prof. Boyce and Dr. Surveyor. 
MATHEMATICAL Socigty, at 8.-— ‘The Dioptrics of Gratings: Dr. 


Larmor, F.R.S.—On Symmetry existing among the Elements of Heinean | 


that have appeared in the above Series :— 


Series: Prof. L. J. Rogers.— Note on the Stability of a Thin Rod Loaded 
Vertically: A. E. H. Love.—On Complex Primes Formed with the Fifth 
Roots of Unity: Prof. Lloyd Tanner.—Stereographs of the Regular 
Solids : T. J. Dewar. 

(NSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Notes on Testing Alter- 
nators: W. M. Mordey. (Discussion.) 


Roya. INsTITUTION, at 3.—The Great Revival—A Study in Medizval , 


History : Rev. Augustus Jessopp. 


FRIDAY, Marcu 10. 

PuysicaL Society, at 5.—The Application of Lagrange’s Equations of 
Motion, with Especial Reference to a Perforated Solid in a Liquid: Dr. 
Cc. V. Barton.—On the Magnetic Field of a Circular Current: Prof. G. 
M. Minchin.—On the Differential Equation of Electrical Flow: T. H. 
Blakesley. 

RovaL ASTRONOMICAL SocigEry, at 8. 

(NSTITUTION OF CiIvIL ENGINEERS, at 7.30.—Methods adopted in Con- 
structing the Glasgow Central Railway Works—Bridgeton and Trongate 
Contracts: Charles D. Barker. 


RovaL INSTITUTION, at 9.—Early Myth and Late Romance: Sir Herbert | 


Maxwell, Bart., M.+ 

AMATEUR SCIENTIFIC Society, at 7.—(1) On the Occurrence of Topaz in 
Lithophyses ; (2) On the Relations of Cornish Apatites to their Environ- 
ments: W. Simmons.—Recent Additions to Botanical Science: L. A, 


Boodle. 
SATURDAY, Marcu 11. 


Rovat Botanic Society, at 3.45 
RovAaL INSTITUTION, at 3. —Sound and Vibrations : The Right Hon. Lord 


Rayleigh, F.R.S. 
SUNDAY, Makcu 12. 
Sunpayv Lecture Society, at 4.—The Electric Current, what it does 
how it is Generated and Measured (with Experiments and Oxy-hydrogen 
Lantern Illustrations): H. Somerville. 


MONDAY, Maxcu 13. 


RovaL GEOGRAPHICAL SociETY, at 8.30 (at the University of London, 
Burlington Gardens, W.)—The Question of an Antarctic Continent: 
New Evidence from the Chatham Islands : H. O. Forbes. 


TUESDAY, Marcu 14. 

ZootocicaL Society, at 8.30.—Suggestions for the more Definite Use of 
the Word ‘*‘Type’’ and its Compounds, as denoting Specimens of a 
Greater or Less Degree of Authenticity: Oldfield Thomas.—On a New 
Genus and Species of Acarus found in Cornwall: A. D. Michael.— nm a 
New African Monkey, with a List of the described Species of Cerco- 
pithecus: P. L. Sclater, F.R.S.—On the Variation and Development of 
the Vertebral and Limb-Skeletons of the Amphibia: Prof. Howes. 

(ystirution oF Civit ENGINEERS, at 8.—On Plant for Harbour and Sea- 
Works: Walter Pitt. (Discussion. ) 

RovaL INsTITUTION, at 3.—Physical and Psychical Neurology: Prof. 
Victor Horsley, F.R.S. 

Essex Fiecp Cus, at 7 (at Stratford ‘Town Hall).—Protection in Nature : 
Colonel Swinhoe. 

PHoroGrapuic Society, at 8.—Naturalistic Photography: P. H. Emer- 
son. 

WEDNESDAY, Marcu 15 

RovaL Microscopicat Society, at 8,—Worms Simulating the Appear- 
ance of Tuberculosis: Dr. G. M. Giles.—New Brackish Water Saleote 
from the United States: Dr. "A. Stokes.—Rotifera of China: Surgeon V. 
G. Thorpe. 

instituTION oF Civic ENGINEERS, at 2.—Students’ Visit to the East 
London Water-Works, Lea Bridge. (Train leaves Liverpool Street at 
1.35. 

THURSDAY, Maxcu 16. 

Society, at 4.30. 


Linnean Society, at 8.—Bo'anical Results of the Sierra Leone Boundary | 


Commission: G. F. Scott Elliot.—Contributions to the Arthropod Fauna 
of the West Indies; R. I. Pocock. 

Soctety, at 8 —Limits of of Gold-bullion Assay and 
the Losses of Gold Incidental to it: T. K. Rose.—Boiling-Poin: of Liquid 
Nitrous Oxide at Atmospheric Pressure and on the Melting-Point of Solid 
Nitrous Oxide : W. Ramsay, F.R-S., and Dr. John Shields. —Isomerism 
of Aliphatic Aldoximes : W. R. Dunstan and T. Dymond.—Formic Aldox- 
ime : W. R. Dunstan.—Properties of a Benzaldoxime: W. R. Dunstan 
and M. C. Luxmore. 

Rovat InstiruTion, at 3.—The Great Revival—A Study in Medizval 
History: Rev. Augustus Jessopp. 


FRIDAY, Makcu 17. 
Rovat Institution, at 9.—Ancient Egyptian Pigments: Dr. William 
James Russell, F.R.S. 


SATURDAY, Marcu 18. 


Rovat InsTiTuTION, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S. 


SCIENTIFIC 
WORTHIES. 


The following is a list of the Steel Portraits 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES, 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


Proof impressions of these, printed on india paper, may 
be had from the Publishers, price 5s. each; or the Set 
of 27 Portraits in a Handsome Portfolio for £7, carriage 


paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO., 


Proof Impressions of the Portrait of Sir ARCHIBALD 
GEIKIE, LL.D., F.R.S., issuea with for 
| Fanuary 5 may be obtained from the Publishers at 5s. each. 


N.B.—This Portrait is the first of a New Series. 


OFFICE OF “NATURE,” 
29 BEDFORD STREET STRAND. 
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MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


COMMERCIAL EDUCATION SERIES.—_NEW VOLUME. 
COMMERCIAL ARITHMETIC. By S. Jackson, M.A., formerly Post-Master of 


Merton College, Oxford ; lately Master in the Nottingham High School; Head Master of Victoria College, Congleton, 
Globe 8vo, 3s. 6d. 


MR. J. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 


JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 


“* The present small volume,” says the Author in his Preface, ‘‘is intended to form a sound introduction to a study of the 
Differential Calculus ‘ suitable for the beginner.’ It does not thereforeaim at completeness, but rather at the omission of all portions 
which are usually considered best left for alater reading. At the same time it has been constructed to include those parts of the subject 
prescribed in Schedule I. of the Regulations for the Mathematical Tripos Examination for the reading of students for Mathematic.:/ 
Honours in the University of Cambridge. Particular attention has been given to the examples, which are freely interspersed through. 
out the text. For the most part they are of the simplest kind, requiring but little analytical skill. Yet it ts hoped that they will prove 
sufficient to give practice in the processes they are intended to illustrate. It is assumed that in commencing to work at the Differential 
Calculus the student possesses a fair knowledge of Algebra as far as the Exponential and Logarithmic Theorems ; of Trigonometry as 
Jar as De Moivre's Theorem, and of the rudiments of Cartesian Geometry as far as the equations of the several Conic Sections in thei 
simplest forms.’ 


GLASGOW HERALD.—“ Mr. Edwards always strives to make matters plain, but in a thoroughly scientific manner, much to 
the future advantage of the genuine student. ‘The book is worthy of strong commendation.” 

SCOTSMAN.—“‘‘ It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 
of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 
heavier text-books in large classes.”’ 


PROF. G. W. JONES.—LOGARITHMIC TABLES. By Prof. Grorce 


WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 
PROF. IW. B. MODERN GEOMETRY OF 


POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics and 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 

SCOTSMAN.—‘* The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 

new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 


and more interested in the intellectual aspects of the science. ‘The book may be heartily recommended to the attention of teachers 
and students.” 


A NEW ELEMENTARY ALGEBRA. 


PROF. N. DUP UIS.—THE PRINCIPLES OF ELEMENTARY ALGEBRA. 
By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 
Canada. Crown 8vo, cloth, 6s. 

SCOTSMAN.—“ It is distinguished among works of its kind by the care and fulness with which it explains first principles. 

It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—“ A book for which there was room ; a book, too, which would deserve popularity in spite of any competition. 


NEW VOLUMES OF MACMILLAN’S PRIMERS. 
A PRIMER OF ENGLISH HISTORY. By Arasetta B. Bucktey. Pott 


8vo, Is. 


A PRIMER OF CHAUCER. By Atrrep W. Pottarp. Pott 8vo, Is. 


MANCHESTER GUARD/IAN.—“ Of the qualities required for making a good Primer Mr. Pollard has many ; not only 
knowledge, clearness, power of.compacting and arranging, but soberness and caution, freedom from the fanatical and the 


fantastic, those two curses of the English scholar. In all that concerns literary science, this is distinctly the best book on Chaucer 
that has yet appeared.” ; 


SCOTSMAN.—‘ It is an admirably simple and concise compendium of all that is known about the poet and his works, and 
forms a valuable addition to the series in which it appears.” 


GLASGOW HERALD.—‘ The author shows minute acquaintance with the wide field of Chaucer criticism, and he presents 
his own results in an interesting and convincing way.” 


A PRIMER OF PRACTICAL HORTICULTURE. Ten Lectures delivered 


for the Surrey County Council. By J. WRIGHT, F.R.H.S. (Horticultural Instructor), Assistant Editor of the Fournal of 
Horticulture, Editor of Garden Work. With 37 Illustrations. Pott 8vo, Iv. 


THE FOOD OF PLANTS. By A. P. Lauriz, M.A., Fellow of King’s College, 


Cambridge. Adviser in Technical Education to the Bedfordshire County Council. Pott 8vo, Is. [/mmediately. 


A MANUAL OF DAIRY WORK. By Prof. James Muir, of the Yorkshire 


College, Leeds. Pott Svo, ts. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.'S 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 


Professor of Physics in the University of Pennsylvania. 8vo, 21s. 
VATION :—“ The arrangement of subjects treated and the names given them make the work speciaily noteworthy as an 
exponent of modern views in physics. While these views are not in themselves new, they here form what we believe is essentially j 
anew classification of the subject for purposes of study and instruction, based on the most recent views of energy considered as ‘ 
being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit, 
its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness.” 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, 8vo, 255. 
Vol. 1., already published, price 12s. 6d. 

‘7 have given, inthis second volume,” Prof. Gray explains in his Preface, ‘‘ accounts of experimental investigations in which 7 
have tried to place before the reader, not merely a skeleton of the method followed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the mode in which they were overcome, the corrections 
made, and the reduction of the observations to the final result. Thus I have described the researches of Lord Rayleigh, Rowland, 
]. J. Thomson, and others, on the absolute measurement of currents, the determination of the ohm and of v, the practical ; 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the mi agnetic researches of Hopkinson 
and Ewing, and the discoveries of Hertz in electrical radiation. Jn all cases it has been my aim, avoiding really unimportant detail, 
to describe ‘the events of the investigation, and especially the manner in which practical difficulties were met as they arose ; for in this 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceeding has however 
rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


FOR ADVANCED STUDENTS IN ELECTRICITY. 


MR. O. HEAVISIDE—ELECTRICAL PAPERS. By Otiver HEavisipe. 


2 vols., 8vo., 30s. net. 
MANCHESTER GUARDIAN :—“ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.’ 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 


Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland ; 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, Ios. net. 
GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . $ 
It will be found of great value, both i in facilitating the work of the student, and, on account of its consistent notation, in guarding 
the draughtsman against mistakes.” 
SCOTSMAN :—* The book is clear and explicit. It should serve admirably as an elementary text-book for students of 
engineering.” 


NEW AND ENLARGED EDITION. 


UR. D. E. JONES.-EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc, | 
late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarged. i 
18mo. 35. 6d. i 
‘* The present edition,” says the author in the Preface, ‘* has been carefully revised, and some sixty pages of additional matter 
have been added. The examination questions at ihe ends of the chapters have been replaced by new sets of problems from recent papers. 


NEW BOOK BY PROF. OLIVER LODGE, 


PROF. LODGE.—PIONEERS OF SCIENCE. By Otiver Longe, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra 
Crown 8vo. 7s. 6d. 
A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
work, and tracing their influence on the dev elopment of human thought. The first part of the course, called ** From Dark to Day- 
light,” consists of nine lectures on the men from Copernicus to Newton, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course comsiale of nine lectures on such subjects as the Velocity of Light, Herschel and the Stars, the discoveries of Asteroids and of 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons of : 
literary education. 

NATIONAL OBSERVER.—“ The present work is in marked contrast with most popular science ; it is accurate, yet it is 
gracefully written.” 

NATURE.—“ An admirable introduction to the study of astronomy, and no better gift fora beginner could well be chosen ; 
while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 
their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficult 
and invidious, or we would distinguish the lectures on Newton and those on tides as models of what such popular scientific 


expositions should be.” 
MACMILLAN AND CO., LONDON. 
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-PERKEN, SON, AND RAY MENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 171 IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


Pictures 44 by 34 inches. 
May be used on Tripod or in hand. 


Carries Price, with 
Rapid View 
piates. 
Three dark Lens, 
£2 15s. 
Focussing 
Screen, Wi 
View Finder, ith Rapid 
Shutter, 
&e. 


_PERKEN, SON, & RAYMENT, awn, LONDON. 
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OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double lark 
Slides, ‘* Optimus’ Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 


For Plates 4} by 3} .. ose on ese £10 
For Plates by one £12 
For Plates 84 by 6 <n £15 


CONCHOLOGY. 


4 
Opisth ostonta Opisthostoma 
mivabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD TRAYS, &c. 


HUGH FULTON 
216 KING’S ROAD, LONDON, S.W. 


STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepa t in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite 
interesting Quartz Crystals inclosing Rutile and other Substances, and ; 
Very Fine Rock Crystal Bail, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite 
Diatomaceous Earth from Hakodati, Japan. 


H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Agate, Jasper, and other Stones; Pyrite after Pyrrho- 
tite from Cornwall: Chalk Polyzoa from Kent; 
Eggs. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esgq., Prof. Forses. New 
Triple constructed for B. J. Marpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize a Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. Gratrax 
Guinness, Madame Apetina Parti, &c. Patent AA. Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5§¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Speciauist, Brewster House, Mortimer Road, 
Kingsland, N 


and a Consignment of 


HARVEY & PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


Catalogue of 340 Illustrations by post, 6d. 


£2 10s, 


Printed by RicHarp CLav anp Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AnD Co., at 29 Bedford Street, London. W.C., and r12 Fourth Avenue, New York.—Tuurspay, March 9, 1893. 
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Regitwed as a Newspaper at the General Post Office.} 


NEWTON & CO., 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON. 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC.. 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT, 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 


Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis Wricurt. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


R. & J. BECK 68, CORNHILL, LONDON, E.C. 


THURSDAY, MARCH 16, 1893. 


SCIENTIFIC INSTRUMENT MAKERS | 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


[PRICE SIXPENCE. 


(All Rights are 


BROWNING “SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 155.3; ditto, with Achromatic Lens, &c., 
&c., in Morocco Case, £2 6s. 


New Silustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON. w.c. 
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NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 


HOLBORN VIADUCT, 


45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


BURLINGTON HOUSE, LONDON, wW. 


The NEXT ANNUAL GENERAL MEFTING will be held at Notting- 
ham, commencing on WEDNESDAY, SEPTEMBER 13. 

President-Elect, Dr. J. S. Burdon Sanderson, M.A., M.D., LL.D., 
me F.R.S., F.R.S.E., Professor of Physiology in the University of 
Oxford. 

Norick To ConrrinuTors OF MeEmoirs.—Authors are reminded that 
the acceptance of Memoirs, and the days on which they are to be read, are 
as far as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the (/ffice of the Association. Information about Local Arrangements may 
be obtained from the Local Secretaries, Nottingham. 


G. GRIFFITH, Assistant General Secretary. 


TECHNOLOGICAL EXAMINATIONS, 1893. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s Examinations in Technology will be held on APRIL 29, 
and on MAY 3, 6, 8, 10, 13, 26, and 27, and in MANUAL TRAINING on 
JUNE 3, 7, 8, and 10. Candidates in Technology not attending any 
registered Class should applv to the Secretary of the nearest Science Centre. 

Forms of application for Examination in Technology are now ready, and 
can be obtained by Local and School Secretaries from the EXAMINA- 
TIONS DE PARTME NT of the City and Guilds Institute, Exhibition 
Road, S W. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. 

‘The work is arranged so that a Student may advantageously begin the 
Science part of the Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 


E. A. SCHAFER, F.R.S., Dean of the Faculty. 
J. M. HURSBURGH, M.A., Secretary. 


PUBLIC SCHOOL OF SCIENCE 
AND TECHNICAL SCHOOL, 
CHELTENHAM. 


The Committee invites applications for the post ofp HEAD MASTER in 
the above school. 


he Stipend will be £150, with a Capitation, and one-third of the Govern- | 


ment Grant, the Committee guaranteeing for the first year a minimum total 


of £250. 
All ‘particulars will be furnished on request. 


Applications, stating Qualifications, and enclosing Eight Copies of Testi- 


monials, should reach the undersigned not later than MARCH 30, 1893. 
LOUIS W. MONTAGNON, Hon. Sec. 
6 Wellington Square, Cheltenham. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS in SEPTEMBER 1893. : 
Scholarships, two (4150 and £60) in Science, and two (4100 and £50) in 
Arts. 


Particulars and Copies of Examination. Papers on application to the 
} 


Dean, Guy’s Hospital. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B.Lond.) Classes are held 
throughout the Year. Special Instruction is given for the July &xamina- 
tion. Fee 18 Guineas. 


The Post of SUPERINTENDENT of the | 


Kew Observatory is Vacant. Printed Particulars will be furnished on 
application to the Assisranrt SECRETARY of the Royal Society, 


HYGIENE AND SANITARY SCIENCE. — 
WANTED: Post as DEMONSTRATOR or ASSISTANT in a 
LABORATORY. Could give a Course of Lectures if required.— 
Address GRADUATE, Nature Office. 


in BIOLOGY for all Exams.—“ F.L.S.,” Naru RE Office. 


To Collectors and Buyers of Precious and 
Fancy Stones. —R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Coliection ef Coloured Diamonds, 
and in Matrix. Inspection invited. 


NAT URE 


Four Open | 


| tite from Cornwall: 


| Marcu ‘6, 1893 


“Sale by Auction. 


TUESDAY, MARCH,28. 
NATURAL HISTORY SPECIMENS. 

MR. J. C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MARCH 28, at 12.30 preeisely, Natural History Specimens. com- 
prising :—Small Collection of British Lepidoptera, Exotic and Britis! 
Coleoptera, Insects in Papers, Cabinets, Animal Skins, Heads and 
— < Animals, Birds’ Eggs and Skins, Shells, Minerals, Corals, 

urios, &c. 


On View day prior, ro till 4, and Morning of Sale, and Catalogues had. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT. S.W 
PrinciraL—G, W. TUNZELMANN, B.Sc., M.I.E.E. 


Telegrams—“* Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
Sch»ol of Mines. 

Thirty-seven Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynazao 
room, and als» with an extensive Geological Collection tor the Preliminary 
Courses for Civil and Mining Engineering Students 


Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the inumananed 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
| ESTABLISHED 1840. 


Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite. 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings. &c., &c 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Now on View:—A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and North Wales, including numerous 
Diabases, variegated Volcanic Ash, Agglomerate, and Breccia, Quartazite 
from the Stiper Stones, Spotted Schists, and Granitite; also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurine 
Quartz, Agate, Jasper, and other Ornamental Stones; Pyrite after Pyrrho- 
Chalk Polyzoa from Kent; and a Consignment of 


Ostrich Pees. 


JAMES R. GREGORY, _ 


MINERALOGIST AND 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to iliustrate all 
Elementary Works. All greatly improved. 

NEW LISTS NOW READY. 


And may be had post free on application at the Repository and Museum, 


88 CHAKLOTTE ST., FITZROY SQUARE, LONDON 
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TEXT-BOOKS OF SCIENCE. 


PHOTOGRAPHY. By Captain W. De Wive- THEORY of HEAT. By J. Cierk Maxwett, 


LESLIE ABNEY, C.B., F.R.S. With 105 Woodcuts. Price 3s. 6c, M. os LL.D., Edin., F.R.SS. L. & E. With 38 Woodcuts. Price 4 
45. Od, 
THE STRENGTH OF MATERIALS AND 
STRUCTURES: the Strength of Materials as depending on their TECHNICAL ARITHMETIC and MEN. a 
Quality and as ascertained by Testing Apparatus; the Strength of SURATION. By CHARLES W. MERRIFIELD, F.R.S. Price 
Structure as depending on their Form and Arrangement, and on the 3s. 6d. Key 3s. 6d. 


Materials of which they are composed. By Sir J. ANDERSUN,C.E., ; 

&c. With 66 Woodcuts. les 9s. 6d. 4 INTRODUCTION to the STUDY of IN- ' 

ORGANIC CHEMISTRY. By WILLIAM ALLEN MILLER, . 

INTRODUCTION TO THE STUDY OF M.D., LL.D, F.R.S. With 72 Woodcuts. Price 3s. 6. ‘ 
ORGANIC CHEMIST RY ; the CHEMISTRY of CARB )N and its 

COMPOUNDS. "By HENRY E. ARMSTRONG, Ph.D., F.R.S. TELEGRAPHY. By W. H. Preece, F.R.S., 
With 8 Woodcuts. Price 3s. 6¢. M.I.C.E., and Sir J. SIVEWRIGHT, K.C.M.G. With 255 Wood- 


cuts. Price 6s. 
ELEMENTS OF ASTRONOMY. by Sir 
R. S. BALL, LL.D., F.R.S. With 136 Woodcuts. Price 6s. THE STUDY OF ROCKS: an ELE- 
MENTARY TEXT-BOOK of PETROLOGY. By FRANK RUT- 
RAILWAY APPLIANCES. A Description LEY, F.G.S. With 6 Plates and 88 Woodcuts. Price 4s. 6d. 
of Details of Railway Construction subsequent to the Completion of ; : P 
Earthworks and a Mtg including a Short Notice of Railway | WORKSHOP APPLIANCES, including 
Rolling Stock. By JOHN WOLFE BARRY, M.1.C.E. With 218 Descriptions of some of the Gauging and Measuring Instruments— 
Woodcuts. Price 4s. 6d. Hand-Cutting Tools, Lathes, Drilling, Planing, and other Machine 
Tools used by Engineers. By C. P. B. SHELLEY, M.LC.E. With 


SYSTEMATIC MINERALOGY. By Woodeuts. “Price 4s. 6 


BAUERMAN, F.G.S. With 373 Weodcuts. Price 6s. STRUCTURAL and PHYSIOLOGICAL ‘ 


DESCRIPTIVE MINERALOGY. By BOTANY. By Dr. OTTO WILHELM THOME and A. W. 4 
HILARY BAUERMAN, F.G.S., &c. With 236 Woodcuts. Price 6s. 


METALS, THEIR PROPERTIES AND QUANTITATIVE CHEMICAL ANA. 
TREATMENT. By C. L. BLOXAM, and A, K. HUNTING- aged a T. E. THORPE, F.R.S., Ph.D. With 88 Woodcuts. 
TON. With 130 Woodcuts. Price ss. 

PRACTICAL PHYSICS. By R. T. Gize | QUALITATIVE ANALYSIS and LABO 


, a RATORY PRACTICE. By T. E. !HORPE, Ph.D., F.R.S., and 
BROOK, M.A., F.R.S., and W. N. SHAW, M.A. With 134 Wood- M. M. PATTISON MUIR, MA. and F.RS.E. With Plate of 


cuts. Price 7s. 6d. Spectra and 57 Woodcuts. Price 3s. 6. 


PHYSICAL OPTICS. By R. T. INTRODUCTION to the STUDY of 
M.A., F.R.S. With 183 Woodcuts. Price 6s. MICAL PHILOSOPHY : the PRINCIPLES of THEORETICAL 
and SYSTEMATICAL CHEMISTRY. By WILLIAM A. TILDEN, 

The ART of ELECTRO-METALLURGY, D.S~. London, F.R.S. With 5 Woodcuts. With or Without Answers 


including all known Processes of Electro-Deposition. By G. GORE, to Problems. 45. 6d. . 
LL.D., F.R.S. With 56 Woodcuts. Price 6s. The ELEMENTS of MACHINE DESIGN. 
ALGEBRA AND TRIGONOMETRY. By By W. CAWTHORNE UNWIN, F.R.S., B.Sc., M.LC.E. Part I. 


With 304 Woodcuts. Price 6s. Part II. Witl. 174 Woodcuts. Price 


WILLIAM NATHANIEL GRIFFIN, B.D. Price 6d. 4s. 6d. 

ed TES ON, with SOLUTIONS of the more difficult QUES’ i IONS. ' 

PRELIMINARY SURVEY. By TuHeEopoRE 
THE STEAM ENGINE. By GEORGE C. V. GRAHAM GRIBBLE. Including Elementary Astronomy, Route 
HOLMES. With 212 Woodcuts. Price 6s. Surveying, Tacheometry, Curve-ranging, Graphic Mensuration, 


Estimates, Hydrography, and Instruments. With 130 Illustrations, 
Quantity Diagrams, and a Manual of the Slide-Rule. Price 6s. 


ELECTRICITY AND MAGNETISM. By : 
FLEEMING JENKIN, F.R.SS. L. & E. With 177 Weedeuts PLANE and SOLID GEOMETRY. By j 
Price 3s. 6¢. H. W. WATSON, M.A. Price 3s. 6d. f 

London: LONGMANS, GREEN, & CO. 


CONGCHOLOGY. ZOOLOGICAL SPECIMENS FOR DISSECTION. | 


REVISED PRICE LIST NOW READY, POST FREE. 


Attention is called to the following as indicating the Range and Price of 
the Series :— 


] Alcyonium .. «. gd.percolony. | Lefas (large)... 4s. 6d. per dozen. A 
Ss Adamsia rondeletii 5s. per dozen. | Vebalia 15. 6d. 
Opisthostoma Opisthostoma Lucernaria 9 (very large) ... ... 15. each: 
mirabile. pulchellum. Echinus.. | Palinurus (12 inches) ... 2s, each, 
E. Smith. G. Austen. | Asterias rubens .. 58. - Caiathea (large sp.) 8s. per doz. 
COLLECTIONS AND SPECIMENS BOUGHT. Sipunculus 38. 6d. Ascidia mentula .. 55. per dozen. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. Arenicola .. 258. 6d. in Mya (Lutraria) .. 
TOR HOT STOCK. Scyltium (preserved) 6s. Haliotis 4s. to 6s. 6d. 


GLASS- -TOPPED | BOXES, CARD TRAYS, &c. Foetal Acanthias 6s. 6d. 9 Loligo media. 


40s. per hundred. 200 B28. 
HUGH FULTON (Conchologist), | 
216 KING’S ROAD, LONDON, S.W. | SINEL & HORNELL, Biological Laboratory, Jersey. 
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NOW READY, PRICE 7s. 6d. 


The Year-Book 
of Science. 


EDITED BY 
PROFESSOR BONNEY, F.R.S., 


AND CONTAINING CONTRIBUTIONS BY LEADING 
SCIENTIFIC WRITERS. 


‘All interested in scientific progress will wel- 
come the appearance of this useful year-book.’’— 
Nature. 

“The ‘ Year-Book of Science’ ought to be in the 
library of every man who wishes to remain intel- 
lectually on a level with the age.” — Chemical News. 


Now Ready, Fcap. 4to, cloth, 3s. 6d. 


BEETLES, BUTTERFLIES, MOTHS, 


and other INSECTS. With r2 Ccloured Plates 


**It is admirable in every Way, and many a boy who has no leaning at all 


to natural histcry might well be won over to this fascinating study by glancing 
at this little work. ‘There is clear classification, excellent arr angement, good 
scientific teaching, and beautiful illustrations.’’—Schoolmaster. 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON. 


THE CRY OF THE CHILDREN.—An 
essay on Education by A Free Lance, Author of ‘On the Organisation | 
of Science’ Smartly, almost cynically, written. 
(to say nothing of parents) ought to read it” (Scéence Gossip). Pape 
Covers, 2s. 6d. net (post-free). WILLIAMS & NORGATE, Reston. 


Instrument Company, Cambridge. 


Address all communications ‘“‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 


Illustrated Descriptive List sent on receipt of rs. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. } 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, | 

such as 

Self-recording Barometers, | 
Self-recording Thermometers, 


Self-recording Hygrometers, 

Self-recording Galvanometers, 

Self-recording Rain-gauges, 
&c., 

Should see that they are marked 


TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer, | 
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Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


Verlag von WILHELM ENGELMANN in Leipzig. 


Soeben erschien : 


-LEHRBUCH DER ALLGEMEINEN CHEMIE 


Von 
Dr. WILH. OSTWALD, 
Professor an der Universitit Leipzig. 
In Zwet BANDEN. 
Zweiten Bandes erster Teil: CHEMISCHE ENERGIE. 
Zweite umgearbeitete Auflage. 
Mit 77 Textfiguren. 
gr.8. Preis Mark 34; gebunden Mark 36.50. 
Friiher erschien : 
Erster Band: STOCHIOMETRIE. Mit 173 Holzschnitten. 
gr8. 1891. Preis Mark 28; gebunden Mark 30.50. 


Der II. Band, 2 Teil (Schluss-Band), die VERWAN DTSCHAFTSLEHRE 
behandelnd, erscheint, voraussichtlich Ende d, F. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII., part 1; XIX.. part 2; 
XXII. (Polite Literature), 4 parts ; XXIV., 37 Parts; XXV. (Science), 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17to 22; XXVII., 8 parts. 
1833-86. 50s. 


MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1266-7) to 46 (1880-1). 13 parts, gto. 42s. 
BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 
tutio atque Academia commentarii. 7 Vols. in ro. 4to, half vellum. 

1731-QI. 428. 
A complete and good copy of this Work. 


SIENA. Atti dell’ Accademia delle Scienze di Siena, 
Vols. I. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
308. 


NAUTICAL ALMANAC, 1834 to 1890. 
Apams’s Copy. £3 35. 


OXFORD—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to XLIV. (1390), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 


CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 


1847, 1849-51, 1853-57, 1864-70. 41 Vols. (22 in half calf). 50s. 


The Late Prof. 


Formerly belonged to Sir RicHaxp Sourn and the Late Prof. Apams. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 


| which are used in Original Research and in the applications of 


Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


| NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 
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Civil 


DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, Maxcu 16. 
Rovat Society, at 4.30.—The Croonian Lecture, on the Position of 
athology among the Biological Sciences: Prof. Rudolf Virchow, 
For.Mem.R.S. (in the Theatre of the London University). 
LiyngEAN Society, at 8.—Botanical Results of the Sierra Leone Boundary 
Commission: G. F. Scott Elliot.—Contributions to the Arthropod Fauna 
fthe West Indies: R. I. Pocock. 
CwaMicat Society, at 8.—Limits of Accuracy of Gold-bullion Assay and 
ie Losses of Gold Incidental to it: T. K. Rose.—Boiling-Poin: of Liquid 
Nitrous Oxide at Atmospheric Pressure and on the Melting-Point of Solid 
Nitrous Oxide : W. Ramsay, F.R.S., and Dr. Tohn Shields.—Isomerism 
f Aliphatic Aldoximes : W. R. Dunstan and T. Dymond.—Formic Aldox- 
ne : W. R. Dunstan. — Properties of a Benzaldoxime: W. R. Dunstan 
nd M. C. Luxmore. 
RovaL INSTITUTION, at 3.—The Great Revival—A Study in Medizval 
History: Rev. Augustus Jessopp. 


FRIDAY, Marcu 17. 
RovaL INSTITUTION, at 9.—Ancient Egyptian Pigments: Dr. William 
Tames Russell, F.R.S. 
_ SATURDAY, Marcu 18. 
RovaL INSTITUTION, at 3.—Sound and Vibrations : The Right Hon. Lord 
Rayleigh, F.R.S. 
SUNDAY, Marcu 19. 


spay Lecture Society. at 4.—An Hour with the Microscope, with 


 Tilustra utions from Insect Forms(with Oxy-hydrogen Lantern Illustra- 
tions): Gerard Smith. 


MONDAY, Makcu 20. 


ARISTOTELIAN Society, at 8.—The Philosophy of Jacob Behmen: C. C. 
Massey. 


Victoria INSTITUTE, at 8.—Buddha and the Light of Asia: R. Collias 
TUESDAY, Marcu 21. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—On the Tasmanians as Repre- | 


sentatives of Palaolithic Man, with Exhibition of Tasmanian Stone 
Implements: Dr. Edward B. Tylor, F.R.S —Burial Customs in Modern 
Greece: Prof. Politis.—The Cave Paintings of Australia: Rev. John 
Mathew. 

Rovat STATISTICAL Society, at 7.45 (at 28 Jermyn Street, S.W.).— 
Progress of the External Trade of the United Kingdom in Recent Years : 
Stephen Bourne. 

InstituTIon oF Civic ENGINEERS, at 8.—Monthly Reception by the 
and Council._-The Breakdown of the Uméria: 
Sopwith. 


RovaL INSTITUTION, at 3.—Physical and Psychical Neurology: Prof. 
Victor Horsley, F.R.S. 


Thomas 


WEDNESDAY, Marcu 22. 
GroLoGicat Society. at 8.—On the Jaw of a New Carnivorous Dinosaur 
from the Oxford Clay of Peterborough: R. Lydekker.—On a Mam- 
ualian Incisor from the Wealden of Hastings: R. Lydekker.—On an In- 
trus ion of Muscovite-Biotite Gneiss in the South-Eastern Highlands of 
otland. and its acconpanying ‘Thermometamorphism: George Barrow 
reemccnr th by permission of the Director-General of the Geological 


Survey) 
TH URS DAY, Makcu 23. 
Rova. Socigty, at 4.30. 
Rovat INSTITUTION, at 3.—The Great Revival—A Study in Medizval 
History: Rev. Augustus Jessopp. 


FRIDAY, Marcu 24. 

Pavsicat Soctety, at 5.—On the Differential Fquation of Electric Flow : 
[. H. Blakesley.—Experiments on the Viscosity of Liquids : Prof. Perry, 
|. Graham, and L. W. Heath. 

InstiruTion oF Civit ENGINEERS, at 7.30.—Some Points in the Regu- 
ation of Direct-Current Motors: Francis G. Baily. 

RovaL Ivstir"Tion, at 9.—Interference Bands and their Applications: 
Right Hon. Lord Rayleigh, F.R.S. 


SATURDAY, Marcu 25. 
Rovat BoTanic SociETY, at 3.45. 


Ro nv AL INSTITUTION, at 3.—Sound and Vibrations: The Right Hon. Lord 
Rayleigh, F.R.S 


STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1335 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. goivenic and medical, 
Tel 


, pocket, lecture-table 
and “School of every de- 
scription. 


Larce CaTALocugE, Fifth Edition, Royal Svo, 
144 pp. 700 Illustrations, Post free, 74. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) 18 


PLATTNER'S COMPLETE BLOWPIPE LABORATORY. 
For Geologists, Mineralogists, Prospectors, &c. 


For Quantitative and Qualitative Analysis ; comprises Collap- 
sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 
Chemicals. The Tools in Polished Mahogany cases, lined with 

cloth, locks and keys, The complete set contained in a solid 
black leather travelling case. Very compact, £25 12s. 6d. 


WILLIAM HUME, : Lothian Street, Edinburgh. 


SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant CareenTER, Esq., Prof. Forses. New 
Triple constructed for B. J. Mavpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied tothe Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Ape.ina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illu:- 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6¢. Pamph- 


| lets Free.—HUGHES, Specitarist, Brewster House, Mortimer Road, 


Kingsland, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, Chien, Lacquer, Gongs, Shells, and other Curios. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TEGHNIGAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETEK AND VOLTMETER FOR LABORATORY PURPOSES, 


Catalogue of 340 Illustrations by post, 6d. 


£2 10s. 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CaTALoGuEs GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c | 

always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR THE | 
MICROSCOPE. | 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects 
Ameeba, Hydra, Spirogyra, and other types (Animal and Vegetable) | 
ad oe Specimen Tube, with Drawing and Description. One Shilling, | 

ost Free. | 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


BREAKFAST—SUPPER, 


EPPS’'S 


CRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 
BEST  DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN 64., ts., & 2s. each. 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


NATURE 


BEWLEY & DRAPER (Limited), Dublin. 
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NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to the Editor. The 


telegraphic address of NATURE 7s “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 
ad. 
To ALL PLACES ABROAD :— 
CHARGES FOR ADVERTISEMENTS. 
& d. 
Three LinesinColumn ....... ° 2 6 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... = 2 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


[HOLLOWAY'S OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM,and all Skin Diseases itis unequalled 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY: 


Edited by Ricuarp South, F.E.S., 
With the Assistance of 


H. W. Bares, F.L.S., F.E.S., &c. 
r. R. Bitturs, F.E.S. Dr. D. Suarp, F.Z.S., F.E.S.,&c 
W. Lucas Distant, F.E.S. &c. G. H. Verratt, F.E.S. 
Epwarp A. Fitcu, F.L.S., F.E.S. | W. WarREN, M.A., F.E.S. 
MARTIN Jacosy,F.E.S. J. J. Weir, F.L.S., F.Z.S., F-E.S. 
J. H. Leecu, B.A., F.L.S., F.E.S. | F. B. Wurre, M.D., F.L.S., F-E.S. 


» 


There are frequent Lithographed Plates by the best Entomologic 
Artists, and occasional Woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden. 


SCIENTIFIC 


WoORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. | 
CHARLES DARWIN. 
JOHN TYNDALL. | 
GEORGE GABRIEL STOKES 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

ADOLF ERIK NORDENSKJOLD. | 
LORD KELVIN. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. | 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRi IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set o* 
27 Portraits in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
Proof Impressions of the Portrait of Sir ARCHIBALD GEJ/KIE, LL.D., F.R.S., issued with NATURE /?’ 


Fanuary 5 may be obtained from the Publishers at 5s. 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


each, N.B.—This Portrait is the first of a New Series. 
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MESSRS. MACMILLAN & CO.’S 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 
Professor of Physics in the University of Pennsylvania. 8vo, 21s. 
NATION :—* The arrangement of subjects treated and the names given them make the work specially noteworthy as an 
exponent of modern views in physics. While these views are not in themselves new, they here form what we believe is essentially 
a new classification of the subject for purposes of study and instruction, based on the most recent views of energy considered as 
being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit, 
its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness.” 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 


MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 


** 7 have given, inthis second volume,” Prof. Gray explains in his Preface, ‘* accounts of experimental investigations tn which I 
ave tried to place before the reader, not merely a skeleton of the method followed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the mode in which they were overcome, the corrections 
made, and the reduction of the observatians to the final result. Thus I have described the researches of Lord Rayleigh, Rowland, 
J. J. Thomson, and others, on the absolute measurement of currents, the determination of the ohm and of v, the practical 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the magnetic researches of Hopkinson : 
and wing, and the discoveries of Hertz in electrical radiation. Jn all cases it has been my aim, avoiding really unimbortant detail, 
to describe the events of the investigation, and especially the manner in which practical difficulties were met as they arose; for in this 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceeding has however 
rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


FOR ADVANCED STUDENTS IN ELECTRICITY. 
MR. O. HEAVISTIDE—ELECTRICAL PAPERS. By Otiver HEavisipe. 


2 vols., 8vo., 30s. net. 


MANCHESTER GUARD/AN:—“ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of w hich 
are little known even to mathematicians of high attainments.” 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 
Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, Ios. net. 
GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . } 
It will be found of great value, both in facilitating the work of the student, and, on account of its consistent notation, in guarding 
the draughtsman against mistakes.” 


SCOTSMAN:—* The book is clear and explicit. It should serve admirably as an elementary text-book for students of 
engineering.” 


NEW AND ENLARGED EDITION. } 


MR. D. E. JONES.-EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc. | 


late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarged. 
18mo. 35. 6d. 


‘* The present edition,” says the author in the Preface, “* has been carefully revised, and some sixty pages of additional matter 
rave been added. The examination questions at the ends of the chapters have been replaced by new sets of problems from recent papers.” 


NEW BOOK BY PROF. OLIVER LODGE. 
PROF. .LODGE.—PIONEERS OF SCIENCE. By Otiver Lopce, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra 
Crown 8vo. 7s. 6d. 

A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dark to Day- 
light,” consists of nine lectures on the men from Copernicus to Newton, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course consists of nine lectures on such sulyects as the Velocity of Light, Herschel and the Stars, the discoveries of Asteroids and of 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons of 
iiterary education. 

NATIONAL OBSERVER.— The present work is: in marked contrast with most popular science ; it is accurate, yet it is 
gracefully written.” 

NATURE,.—*“ An admirable introduction to the study of astronomy, and no better gift fora beginner could well be chosen ; 
while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 
their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficult 
and invidious, or we would distinguish the lectures on’ Newton and those on tides as models of what such popular scientific 


expositions should be.” 
MACMILLAN AND CO., LONDON. 
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NEW AND MICROSCOPIC OBJECTS. 


d, « 

Bacillus Typhi Abdominalis 3 Protonema of Moss oto 
Bacillus of Diphtheriz a (Leffler) F alee Me mbrane na ( ‘hild Type-slide of 400 different Species of Diatoms, the name e photo- 
Bacillus of Leprosy in Section of Skin . = ——— a graphed on the slide, under each specie, in case.. 
Mildew in Stem of Wheat (Puccinia graminis) oe we © 8 O Type-slide of 80 different Species of Diatoms, the name 1e photo- 
Fertile Spike of Chara... ove wo © 2 © graphed on the slide, under each specie, in case ... a 
Funzus on Leaf of (Pe stays)” ove © Group of about 150 Diatoms from Sendai, Japan, very perfect 
Fungus on Leaf of Berberry (Z2cédium Berberidis) o1ro fos 
Group of 12 different Species of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &c. . “Loic 

Stem and Petiole of Vi ieginia Cc reeper, : showing defoliatio Qn for the use of Students, in case I 4 


Sieve Tubes in Vegetable Marrow . ° 
CviassiFiep List, , representing ga Stock of iy ooo First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for investigations with the highest powers. The quality ar 


Workmanship is the finest ay and it is unequalled for stability and convenience of Manipulation by any other medium size or Studen: 
Instrument. Price from £4 


WATSON & SONS’ VAN HEU RCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in ail the Working part 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


W. WATSON & SONS, °?7/CIANS TO HER MAJESTY’S GOVERNMENT, 


Awarded 23 Gold and other Medals at International 313 HIGH HOL BORN, LONDON, W. C. 


Exhibitions for Excellence of Manufactures AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
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COCOA 
Concentrated 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“OPTIMUS” UBIQUE CAMERA. 


Pictures 4} by 34 inches. 


May be used on Tripod or in hand PHOTOG RAPH IC 


“TI 
pul 
=< 


= Carries Price, with 
“s six dry Rapid View OUTFITS. 
rae £2 15s. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dar: 
Focussing - heey Slides, ‘‘ Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
a. With Rapid and best Waterproof Case. 
— ‘ For Plates 64 by 4 ove £12 
£15 


Ro 


PERKEN, SON. & RAYMENT, owe, LONDON. 


Printed by RicHarp CLAY AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, Fe Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—TxHurspay, March 16, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid grouna 


“No. 1221, VoL. 47] 


Registered as a Newspaper at the General Post Office. ] 


NEWTON & CO’ 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 

Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) 
ASTRONOMY.’ (“ Knowledge ”’ Series.) 
AGRICULTURAL BOTANY. (Photo-micrographs. ) 
LIFE-HIS!ORY OF WHEAT. (Pnoto-micrographs.) 
INJURIOUS INSECTS. (By Miss OrMERop.) 
BEES AND BEE CULTURE. (By 1. W. Cowan, Esq.) 

TRIP ROUND THE WORLD. (By Howarp FARMER, Esq.) 

LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. (ror Slides.) &c., &e. 


Contains, also, particulars of the most recent 
SCIENTIFIC LANTERNS, 


Of Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


THURSDAY, M MARCH 23, 1893. 


[PRICE SIXPENCE. 


[All are Reserved. 
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PROJECTING MICROSCOPES | 


PROJECTING POLARISCOPES, 
&e., &e. 


NEWTON & 


(BY SPFCIAL APPOINTMENT TO THE ROYAL INSTITUTION) 


3 FLEET STREET, LONDON 
NOW READY.—Is., Post Free. 


GRIFFIN’S ILLUSTRATED CATALOGUE 


"ELECTRICAL, 
MAGNETIC, 


Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


JOHN J. GRIFFIN & SONS, L 
22 GARRICK STREET, LONDON, W.C. 


SCIENTIFIC 
INSTRUMENT 


CATALOGUES 


APPLICATION. 


| STANDARD METEOROLOGICAL INSTRUMENTS 


NWALDER BROS. & Co., 


16 RED LION ST., CLERKENWELL, LONDON, E.C. 


Telegraphic Address, Secohm, London. Telephone No. 6770. 


ELECTRICAL 


Ayrton Mather D’Arsonval Galvanometer. 


MAKERS. 


PRICED 


ON 


al, Op- 


Cloth, Gilt Lettered, price 5s. 6d. 


rue of Mathematical, Philosop 


Royal 8vo, 


Now ready, Negretti & Zambra’s Encyclopedic 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Mekaee 
To Her Majesty the Queen, 


HOLBORN VIADUCT, 


45 CORNHILL, & 122 REGENT STREET, no. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLT 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS AFTER EASTER, 
1893. 


Lecture Hour, THree o’CLock P.M. 


Joux Macponey, Esq.. LL. D. Three Lectures on ‘‘ Symbolism in 
Ceremonies, Customs, and Art.” On Tuesdays, April 11, 18, 25. Half-a- 
Guinea the Course. 

Prof. R. K. Douctas, Professor of Chinese, King’s College, London. 
Three Lectures on *‘ Modern Society in China.” On ‘luesdays, May 2, 9, 
16. Half-a Guinea. 

E. L. S. Ho yRSBURGH, Esg., M.A. Three Lectures on ‘*The Waterloo 
Campaign.” On Tuesdays, May 23, 30; June 6. Half-a-Guinea. 

Prof. Dewar, M.A., LL.D., F.R.S., M.R.1., Fullerian Professor of 
Chemistry, R.I. Five Lectures on ‘‘’The Atmosphere.” On Thursdays, 
April 13, 20, 27; May 4, 11. One Guinea. 

R. Bowpter Suarre, Esq., LL.D., Zoological Department, British 
Museum. Four Lectures on **The Geographical Distribution of Birds.” 
On Thursdays, May 18, 25; June r, 8 Half-a-Guinea. 

Jamas Swinsurne, Esq., M.Inst.E.E. Three Lectures on ‘‘ Some 
Applications of Electricity to Chemistry” (the Tyndall Lectures). On 
Saturdays, April 15, 22, 29. Half-a-Guinea. 

Henry Craik, Esq., C.B., LL.D. Three Lectures on (1) ‘ ‘ Johnson and 
Milton ’’; (2) ‘* Johmson and Swift’’: (3) Johnson and Wesley.” On 
Saturdays, May 6, 13, 20, Half-a-Guinea. 

A. C. Mackenzie, Esq., Mus. Doc., Principal of thc Royal Academy of 
Music. Three Lectures on “ Falstaff, ” a Lyric Comedy, by Buito and 
Verdi (with Musical Illustrations, by kind permission of the composer and 
publishers, Messrs. Ricordi, specially granted for these lectures) On 
Saturdays, May 27; June 3, 10, Half-a-Guinea. 

Subscription (to Non-Members) to all the Courses during the Season, ‘'wo 
Guineas. ‘Tickets issued daily. 

Members may purchase zot less than Three Single Lecture Tickets, 
available for any Lecture, for Half-a-Guinea. 

The Frivay EveninGc MeetincGs will be resumed on Aprit 14, when 
Sir Wittiam H. Fiower, K.C.B., F.R.S., will give a Discourse on SEALs, 


atgp.m. Succeeding Discourses will probably be given by Prof. A. B. W. 
Kennepy, Prof. Francis Gorcu, Mr. SHetrorp the Right 
Hon. Lord Ketvin, Mr. ALFRED Austin, Mr. Beersoum Tree, Prof. 


Ostorne Revnotps, Prof ‘I, E. and other gentlemen. ‘lo these 
Meetings Members and their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at areduced charge. 
Payment: First Year, Ten Guineas ; afterwards, Five Guineas a Year ; or 
a composition of Sixty Guineas. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, 
W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“* Tunzelmann, London.” 


‘The Complete Courses qualify Students for entry into Electricalor other 
Engineering Works. 

The First Year's Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College 1s provided with very complete Laboratories and Dynazao- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


TECHNOLOGICAL EXAMINATIONS, 1893. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s Examinations in Technology will be held on APRIL 29, 
and on MAY 3, 6, 8, 10, 13, 26, and 27, and in MANUAL TRAINING on 
JUNE 3, 7, 8, and ro. ‘Candidates ‘in ‘Technology not attending any 
registered Class should apply to the Secretary of the nearest Science Centre. 


Forms of application for Examination in Technology are now ready, and 
can be obtained by Local and School Secretarics trom the EXAMINA- 
tlONS DEPARTMENT of the City and Guilds Institute, Exhibition 
Road, S W. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on MAY 1, and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 26 and the two following days. 


The Hospital contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresscrships, and all other 
Appointments, are given according to the merits of the Candidates, and with- 
out extra payment. 


Scholarships and Prizes amounting in the aggregate to £550, are open for 
competition toall students. Special Classes are held for the Examinations 
of the University of London. 


Four Entrance Scholarships, Two Open Scholarships in Classics, Mathe- 
matics, and Modern Languages; one of the value of, £100, open to Candi- 
dates under twenty years of age; and one of the value of £50, open to Candi- 
dates under 25 years of age. ‘I'wo open Scholarships in Chemistry. Physics, 
and Biology: one of the value of £150, and another of £60, open to candi- 
dates under 25 years of age. 


For Prospectus and further information apply to the Dean, Dr. L. E 
Suaw, Guy’s London, S E. 


TO ART MASTERS. 
The Technical Instruction Committee for Handsworth, in the County of 


Stafford, are desirous of receiving applications for the appointment of Head 
Master of the Art Department of the Handsworth Technical School. 


Salary (to commence with) £250 per annum. 


Applicants must be thoroughly competent to give instruction in the groups 
of subjects numbered ‘I. to VI. in the regulations of the Department cf 
Science and Art, although not holding all the certificates for these groups, 
and to conduct the School in accordance with the revised regulations of the 
Department. 


Applications accompanied by three original Testimonials stating qualifi- 
cations and experience, must be sent to me by Post to my Office, Church 
Street, West Bromwich, on or before MONDAY, the 27th instant. 


The Committee, after considering the applications, will, by letter, request 
= attendance of such Candidates as they may select, and pay their railway 
ares. 
(By Order) H. WARD, Hon. Secretary. 
West Bromwich, March 15, 1893. 


PUBLIC SCHOOL OF SCIENCE 
AND TECHNICAL SCHOOL, 
CHELTENHAM. 


The Committee invites applications for the post of HEAD MASTER in 
the above school. 

The Stipend will be £150, with a Capitation, and one-third of the Govern- 
ment Grant, the Committee guaranteeing for the first year a minimum total 
of £250. 

All particulars will be furnished on request. 

Applications, stating Qualifications, and enclosing Eight Copies of Testi- 
monials, should reach the undersigned not later than MARCH 30, 1893. 

LOUIS W. MONTAGNON, Hon. Sec. 
6 Wellington Square, Cheltenham. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. 
The work is arranged so that a Student may advantageously begin the 
Science part of the Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
E. A. SCHAFER, F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


A Fine 4-inch Refracting TELESCOPE, by 


Cooke, of York, with Silver Circles, the usual Eyepieces, &c., and 
some Valuable Additions, nearly equal new, and which cost about 

£90, Offered for 50 Guineas. Also the OBSERVA‘ TORY (14 miles from 
London), not 3 years old, first-rate condition, for £15.—** F.R.A.S., 
Banstead, Surrey. 


A Fine Binocular Microscope (Largest) by 
Ross, with Apparatus and High-class Objectives from 2 inch to }'; 
Objects fitted in Cabinets, &c. Cost nearly £200. To be sold cheap. 
Equal to new—Hucues, Brewster House, Mortimer Road, Kings- 
land, N. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATIONS for AUTHORS, quickly and artistically done.—“‘ J. S., 
19, Waidegrave Road, Brighton. ate: 
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Sale by Auction. 


TUESDAY, MARCH 28. 
NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden. on TUESDAY, 
MARCH 28, at _ 12.30 precisely, Natural History Specimens, com- 
prising :—Small Collection of British Lepidoptera, Exotic and British 
Coleoptera, Insects in Papers, Cabinets, Animal Skins, Heads and 


Horn; of Animals, Birds’ Eggs and Skins, Shells, Minerals, Corals, | 


Curios, &c. 


On View day prior, ro till 4, and Morning of Sale, and Catalogues had. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Kocks, and Rock Sections. 
LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Kall, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings. &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 
SPECIAL AND TYPICAL COLLECTIONS for Students, 


Lecturers, Museums, &c. 
EVERY REQUISITE FOR PRACTICAL WORK, also 


Museum Fittings, Cases, and all Materials for Display, &c., of 


Specimens. 
COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATUKAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 
And may be had pst free on application at the Repository and Museum, 


88 CHARLOTTE SP., FITZROY SQUARE, LONDON. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines: 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. Coiiections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tos. Rabbits and other objects for Biological Study supplied. Card-Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro-Rock 
Slides New to Stock :—Schistose, Elaolite, Syenite, Norway: Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustratethe leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 


New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. 


ROCK SECTIONS for the MICROSC:\)PEfrom rs. 6d. each, Post Free 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 


| fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects 
; Amoeba, Hydra, Spirogyra. and other types (Animal and Vegetable) 


for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


THROAT COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}¢., and Tins, 1s. 14¢., Labelled. 


JAMES EPPS & CO., Homceopathic Chemists, Lonpon. 
THIS 


HOLLC WAYS PI L MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females. 


NORTH BRITISH AGRICULTURIST 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Kesident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in tim: 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. : 

The special attention of Land Agents is directed to the AGRICUL. 
TURIST as one of the best existing Papers for Advertising Farms to be 
Let and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUI 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By Post 3}¢. Annual Subscription, payab le in advance, 145 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Stree! 
London, E.C. Money Orders payable to ©. and R. ANDEKSON 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 

Edited by C. G. Barretv, G. Cnampion, F.Z.S., J. W. Dovcras 
W. W. Fow er, M.A., F.L.S.. McLacwi an, F.R.S., E. SAUNDERS 
Lorp WatsincuaM, M.A., LL D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and note 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Se-ond Series was commenced with the Number for January, 1£o- 
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An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


Address all communications ‘‘ Instrument Company, 
‘Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


Just Published, Price 1s., per Post, 1s. 44d. 
THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 1893. 


London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


JUST PUBLISHED. 


THE SACRED MAYA STONE OF MEXICO 


AND ITS SYMBOLISM. 
BY FRANCIS PARRY. 


Imperial quarto, with Eight Piates and numerous Illustrations. 
Price £1 5s. net, bound in Cloth, Gilt Letters; £1 1s., met, in Grey Fancy 
Wrappers. 
London: DULAU & CO., 37 Soho Square, W. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBREBRIDGE. 


TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII., part 1; XIX., part 2; 
XXII. (Polite Literature), 4 parts ; 


1833-86. 50s. 


MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1866-7) to 46(1880-1). 13 parts, 4to. 42s. 


BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 
tutio atque Academia commentarii. 7 Vols. in ro. 4to, half vellum. 
1731-91. 428. 

A complete and good copy of this Work. : 

SIENA. Atti dell’ Accademia delle Scienze di Siena, 

Vols. 1. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 


208, 


NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apams's C £3 35. 


OXFORD—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to XLIV. (1290), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 


CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 


1847, 1349-51, 1853-57, 1864-70. 41 Vols. (22 in halt calf). sos. 


Formerly belonged to Sir Ricuarp SouTn and the Late Prof. Apams. 


| and Heiper’s 


XXIV., 37 Parts; X XV. (Science), | 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17to 22; XXVII., 8 parts. | 


SWAN SONNENSCHEIN AND Co. 


NEW AND SCIENTIFIC BOOKS. 
COMPARATIVE GEOLOGY: Text-Book 


of. By Dr. KAYSER (Marburg), edited by Puitip Lake, M.A 
F.GS, late Harkness Scholar in the University of Cambridge. Wi: 
73 Plates and 70 Figures in the Text. 8vo. 18s. [This day. 
The Publishers have some confidence in claiming that this is the wesr 
ILLUSTRATED geological text-book yet produced in Great Britain. 


BIOLOGY: Text-Book of Elementary. 


Adapted for the Use of Students for the Examination presented by the 
Conjoint Board of the Royal Colleges of Physicians and Surgeons. Py 
H. J. CAMPBELL, M.D., Senior Demonstrator of Biology in Guy’ 
Hospital. 136 Cuts. 6s. : 


BOTANY, PRACTICAL: 
Text-book of. By Dr. E. STRASBURGER. Third English Editi 
by Professor W. Hittnouse. 149 Cuts, gs. (This day. 


EMBRYOLOGY OF MAN AND MAM. 
MALS: Text-book of. By Dr. OSCAR HERTWIG (Berlin). Tran 
lated by E. L. Marx, Ph.D. With 339 Figures in the Text, ani 
2 Coloured Ylates. 8vo. arts. 

To be quickly followed by an English edition of Professors Korscue.t 

“ Invertebrate Embryology.” 


GEOGRAPHICAL DISTRIBUTION OF 
DISEASE IN GkEAT BRITAIN. By Dr. ALFRED HAVI- 
LAND. With 8 Coloured Maps. Royal 8vo, 15s. 


PHYSIOLOGICAL PSYCHOLOGY: In- 
troduction to. By Dr. TH. ZIEHEN (Jena) Translated by C. C. 
Van Liew and Dr. Orro Beyer. With 21 Illustrations. 6s, 

“We want such a book badly. We can recommend Ziehen as exceed- 
ingly welladapted to give the studenta clear idea of the scope and th: 
methods of the new science of physiological psychol gy.”’— Nature. 


PETROLOGY: Text-Book of. A Descrip- 
tion of the Rock-forming Minerals and a Synopsis of the Chief Types « 
Igneous Rocks. By F. H. HATCH, Ph.D., F.G.S., of the Geologica 
Survey of U.K. With 86 Cuts. 7s. 6d. 


SWAN SONNENSCHEIN & CO., LONDON. 


Elementary 


Just Published, Royal 8vo, 1100 pp.. with 450 Illustrations, 315. 6¢., 
Strongly Bound. 

YOUATT’S COMPLETE GRAZIER. 
Thirteenth Edition, enirely Re-written by WM. FREAM, LL.D., 
Steven Lecturerin the University of Edinburgh, Author of ‘‘ The Ele- 
ments of Agriculture,” &c. 

** Dr. Fream is to be congratulated on the successful attempt he has made 
to give us a work which will at once become the standard classic of the farm 


| practice of the country.” —7%mes. February 13, 1893. 


** Dr. Fream’s new volume ought to be in every farm, and in the library 


| of every land-owner.””—Mark Lane Express, February 13 . 1893. 


“Tt will fully sustain and even enhance the pre-eminent reputation Dr. 
Fream has won as an agricultural author. Inevery respect the work is new 
and thoroughly up to date.”— North British Agriculturist, February 22, 
1893. 

CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court,London, E.C. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
Edited by F. H. WEBB, Secretary. 
Part CIII. 


Containing a full Report of the continuation of the discussion on Prof. 
A. Fleming’s Paper, ‘*EXPEKIMENTAL REStARCHES ON 


| CURRENT TRANSFORMERS,” and the Inaugural! 
Address of the new President, Mr. W. H. Preece, F.R.S. 


Price Two Shillings. 
Messrs. E. & F. N. SPON, 125 Strand. 
FINE-ART PHOTOGRAPHS 
SENT by POST 


TO CHOOSE FROM TO ALL PARTS OF THE WORLD. 


Newest Publications sent for Selection. 
French Academy Pictures, Classical Figures, Statuary, Portraits, Views. 
Artists’ Life Studies, &c. All usual sizes from C.D.V. to 30X24 inches. 
Prices from 2d. to 21s. each, Address: ERDMANN and SCHANZ 
(No. 67). Photographic Publishers, Clapnam Junction, London (Established 
1876). No cbligation to Purchase. Please write for Catalogue free by 
post. 


T T | 
: 
Ex 
| 
| BO 
| 
| 
P 
Instrument Company, Cambridge. 
| 
| 
| 
te ‘ 
‘ 
| 
( 
Ps 
= | 
| 
4 


rof. 
IN 
ira! 


Marcu 23, 1893] 


NATURE clxv 


LONDON. 
THURSDAY, Makcu 23. 

Rovat Society, at 4.30.—On the Composition of Water by Volume : 
Scott.—n the Densities of the Principal Gases : Lord Rayleigh, Sec.R.S 
The Variation of Surface-Energy with Temperature : Prof. ate 
F.R S., and Dr. Shields. —The Absolute Thermal Conductivities of Iron 
and Copper: R. W. Stewart.—Preliminary Notice on the Arrow Poison 
of the Wa Nyika and other Tribes of East Equatorial Africa: Prof. 
Fraser, F.R.S., and Dr. Tillie. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On a New Form of | 
Portable Photometer: Sir David Salomons, Bart.—Earth Currents in | 
Iadia: E. O. Walker.—Notes on the Influence of Electricity on Tanning 
Operations : C. K. Falkenstein. 


Rovat InstTiTuTion, at 3.—The Great Revival—A Study in Medizval | 
History: Rev. Augustus Jessopp. 


DIARY OF SOCIETIES. | 


FRIDAY, Marcu 24. 

Pavsicat Society, at 5.—On the Differential Equation of Electric Flow: 
T. H. Blakesley.—Experiments on the Viscosity of Liquids : Prof. Perry, 
J. Graham, and L. W. Heath. 

INSTITUTION OF CiviL ENGINEERS, at 7.30.—Some Points in the Regu- 
lation of Direct-Current Motors: Francis G. Baily. 


Rovat at 9.—Interference Bands and their Applications: 
Right Hon. Lord Rayleigh, F.R.S. 


SATURDAY, Marcu 25. 
Rovat Botanic Sociery, at 3.45. 
Rovat Institu pe at 3.—Sound and Vibrations: The Right Hon. Lord 
Rayleigh, F.R.S 
SUNDAY, Marcu 26. 


Sunpav Lecture Society, at 4.—Mesmerism and Hypnotism: Mrs. 
esant. 


MONDAY, Marcu 27. 


Rovat GeoGcrapuicat Society. at 8.30 (at the Ueinestey of London, 
a Gardens, W.)—Do Glaciers Excavate’: Prof. T. G. Bonney, 


CuEmIcat Society, at 8.—Annual Meeting.—President’s Address.—Elec- 
tion of Office-Bearers and Council. 


TUESDAY, Marcu 28. 

Zootocicat Society, at 8.30.—On New Species of Lepidoptera Hetero- 
cera, chiefly from Central and South America; Herbert Druce.—On the 
Brain | f the African Elephant: F. E. Beddard, F.R.S.—On the Correct 
Scientific Name of a Himalayan Cuckoo: Dr. W. T. Blanford, F.R.S. 


(Ns TITUT'ON OF at 8.—The Pier Foundations of the 
Tower Bridge: G. E. W. Cruttwell. 


WEDNESDAY, Marcu 29. 

ENTOMOLOGICAL SociETY, at 7.—Lepidoptera of the Khasia Hills, Part I. 
Rhopalocera: Colonel Charles Swinhoe.—New Chilian Lepidoptera : 
Wm. Bartlett-Calvert. 

FRIDAY, 7. 

Geo.ocists’ AssoctaTION, at 8.—The Sandgate Landslip: William 
Topley, F.R.S.—Glacial Sands at .Highgate Archway: W. J. Lewis 
Abbott. 

SATURDAY, 8. 

Royat Boranic Society, at 3.45. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; | 
habits of animals; arrival and departure of migratory birds; occurrence of | 
rare birds; d distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- | 
water mollusca, with remarks en the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reporrsof the Linnean, Z sological, and Entomological Societies. Reviews | 
of natural history books. Occasional translations from foreign zoological | 
journals of important and interesting articles in variour branches of Zoology. 
There are occasional woodents. | 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. | 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 


Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. | 


CONCHOLOGY. 


Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’ Ss ROAD, LONDON, S.W. 


New Public ation. Subscriber's Edition, 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber's Name will be Printed on his or her own Copy), 
Entitled 


FOURNET, 1892. 


CONTENTS: 
AN ILLUSORY EYE DISEASE. 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Rowert Carter. 

One Lithographed Prescription. Four Wood Engravings. 
Case No, 2.—Culled from Mr. NertLesuie. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. 5ézs.—Culled from Mr. Crircuerr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. Nerriesuir. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 


Price 42s. 


NOTICE.—Advertisements and business (letters for 


NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 


telegraphic address of NATURE is “ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 
4s. @ 
To ALL PLACES ABROAD :— 
CHARGES FOR ADVERTISEMENTS, 
£a 
Three Linesin Column ....... 0 2 6 
Per Line after . . 
One Eighth Page, or ‘Quarter Column . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 © 
Whole Page . . 2. 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN AND PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


MR. R. LACHLAN.—AN ELEMENTARY TREATISE ON MODERN 


PURE GEOMETRY. By R. LACHLAN, M.A., late Fellow of Trinity College, Cambridge. 8vo, 9s. 


MR. J. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 


JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 


GLASGOW HERALD.—‘‘ Mr, Edwards always strives to make matters plain, but in a thoroughly scientific manner, much to 


the future advantage of the genuine student. ‘The book is worthy of strong commendation ” 
SCOTSMAN.—*‘ It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 


of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 


heavier text-books in large classes.” 


PROF. G. W. JONES.—LOGARITHMIC TABLES. By Prof. Grorer 


WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 


PROF. W. B. SMITH.—INTRODUCTORY MODERN GEOMETRY OF 
POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics ani 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 


SCOTSMAN.—‘‘ The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 
and more interested i in the intellectual aspects of the science. The book may be heartily recommended to the attention of teachers 
and students ” 


A NEW ELEMENTARY ALGEBRA. 


PROF. N. F. DUPUTS.— THE PRINCIPLES OF ELEMENTARY ALGEBRA. 


By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 
Canada. Crown 8vo, cloth, 6s. 


SCO7SMAN.—“* It is distinguished among works of its kind by the care and fulness with which it explains first principles. 
It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—“ & book for which there was room ; a book, too, which would deserve popularity in spite of any competition.” 


COMMERCIAL EDUCATION SERIES.—NEW VOLUME. 


COMMERCIAL ARITHMETIC. By S. Jackson, M.A., formerly Post-Master ot 
Merton College, Oxford ; lately Master in the Nottingham High School; Head Master of Victoria College, Congleton. 
Globe 8vo, 35. 


NEW VOLUMES OF MACMILLAN’S PRIMERS. 
A PRIMER OF ENGLISH HISTORY. By Arasetta B. Bucktey. Pott 


8vo, Is. 


A PRIMER OF CHAUCER. By Atrrep W. Pottarp. Pott 8vo, 15. 


MANCHESTER GUARDIAN.—“ Of the qualities required for making a good Primer Mr. Pollard ae many ; not only 
knowledge, clearness, power of compacting ane arranging, but soberness and caution, freedom from the fanatical and the 
fantastic, those two curses of the English scholar. In all that concerns literary science, this is distinctly the best book on Chaucer 
that has yet appeared.” 

SCOTSMAN.—‘‘ It is an admirably simple and concise compendium of all thet § is known about the poet and his works, and 
forms a valuable addition to the series in which it appears.’ 

GLASGOW HERALD.—*“ The author shows minute acquaintance with the wide field of Chaucer criticism, and he presents 
his own results in an interesting and convincing way.’ 


A PRIMER OF PRACTICAL HORTICULTURE. Ten Lectures delivered 


for the Surrey County Council. By J. WRIGIIT, F.R.H.S. (Horticultural Instructor), Assistant Editor of the Yournal of 
Horticulture, Editor of Garden Work. With 37 Illustrations, Pott 8vo, Is. 


THE FOOD OF PLANTS. By A. P. Lauriz, M.A., Fellow of King’s College, 


Cambridge. Adviser in Technical Education to the Bedfordshire County Council. Pott 8vo, 1s. 
A MANUAL OF DAIRY WORK. By Prof. JAmMes Muir, of the Yorkshire 
College, Leeds. Pott 8vo, Is. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S | 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 


Professor of Physics in the University of Pennsylvania. 8vo, 215. 
NATION :—* The arrangement of subjects treated and the names given them make the work specially noteworthy as an 
exponent of modern views in physics. While these views are not in themselves new, they here form what we believe is essentially 
a new Classification of the subject for purposes of study and instruction, based on the most recent views of energy considered as 
being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit, 
its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness.” 


FOR ADVANCED STUDENTS IN ELECTRICITY. 
MR. O. HEAVISTDE—ELECTRICAL PAPERS. By Otiver HeEavisipe. 


2 vols., 8vo., 30s, net. 


MANCHESTER GUARDIAN :—“ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


NEW AND ENLARGED EDITION. 
MR. D. E. JONES.—EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc., 


late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarged. 
18mo. 35. 6d. 


‘* The present edition,” says the author in the Preface, ‘* has been carefully revised, and some sixty pages of additional matter 
have been added. The examination questions at the ends of the chapters have been replaced by new sets of problems from recent papers.” 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 


Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, Ios, net. 
GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . 
It will be found of great value, both in facilitating the work of the student, and, on account of its consistent notation, in guarding 
the draughtsman against mistakes.” 
SCOTSMAN:—* The book is clear and explicit. It should serve admirably as an elementary text-book for students of 


engineering.” 
THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, 8vo, 25s. 


Vol. l., already published, price 12s. 6d. 


**T have given, inthis second volume,” Prof. Gray explains in his Preface, ‘‘ accounts of experimental investigations in which I 
have tried to place before the reader, not merely a skeleton of the method followed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the modein which they were overcome, the corrections 
made, and the reduction of the observations to the final result. Thus I have described the researches of Lord Rayleigh, Rowland, 
J. J. Thomson, and others, on the absolute measurement of currents, the determination of the ohm and of v, the practical 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the magnetic researches of Hopkinson 
and Ewing, and the discoveries of Hertz in electrical radiation. Jn all cases it has been my aim, avoiding really unimportant detail, 
to describe the events of the investigation, and especially the manner in which practical difficulties were met as they arose ; for in this 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceeding has however 
rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


NEW BOOK BY PROF. OLIVER LODGE. 
PROF. LODGE.—PIONEERS OF SCIENCE. By Otiver Lopce, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations, Extra 
Crown 8vo. 7s. 6d. 
A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 

work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dark to Day- ¢ 
light,” consists of nine lectures on the m:n from Copernicus to Newton, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible minner with copious illustrations, The second part of the 
course consists of nine lectures on such subjects as the Velocity of Light, Herscheland the Stars, the discoveries of Asteroids and of 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons of 
literary education. 

NATIONAL OBSERVER.—“* The present work is in marked contrast with most popular science ; it is accurate, yet it is 
gracefully written.” 

NATURE,.—“ An admirable introduction to the study of astronomy, and no better gift fora beginner could well be chosen ; 
while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 
their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficult 
and invidious, or we would distinguish the lectures on Newton and those on tides as models of what such popular scientific 


expositions should be.” 
MACMILLAN AND CO., LONDON. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


"SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION. 
APPARATUS FOR TEACHING © 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 105. 


Catalogue of 340 Illustrations by post, 6d. 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


ff 
OPTIMUS 
Pictures 4} by 34 inches. ii 
_ May be used on Tripod or in hand. PHOTOGRAPHIC 
Carries Price, with Li 3 
Rapid View OUTFITS. 
Three dark Lens, 
slides, £2 15s. Rayment's Wide Angle, Long Focus, Reck Camera, Three-Double Dark 
Focussing me Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
creen, \ i With Rapid and best Waterproof Case. 


For Plates 84 by 64 ... oes “ 


STANLEY 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used-by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. Matpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Dvocwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GratTTan 
Guinness, Madame Apeina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6¢. Pamph- 


lets Free. —HUGHES, Speciatist, Brewster House, Mortimer Road, | 


Kingsland, N. 


Mathematical Instrument Manufacturer to H.M. Government. Council of 
India, Science and Art Department, Admiralty, Xc. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish. at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
| Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC | 


-=WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. - 

GEORGE GABRIEL STOKES 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
LORD KELVIN. 

HERMANN L., F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN: 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
27 Portraits -in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
Proof Impressions of the Portrait. of Sir ARCHIBALD GEI/KIE, LL.D., F.R.S., issued with Nature for 


Fanuary 5 may be obtained from the Publishers at 5s. 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


each, N.B.—This Portrait is the first of a New Series. 


Vr nted by RicHarpD CLay anp Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New VYork.—Tuurspay, March 23, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


[PRICE SIXPENCE. 


No. 1222, VoL. 47] 


“THURSDAY, MARCH 30, 1893. 


Registered as a Newspaper at the General Post Office.] [All Rights are Recened, 


NEWTON'S ELECTRIC LANTERNS, ~=BBROWNING’S 


the Royal Dublin Society, Oxford and Cambridge Universities, &c. | 


NEWTON’S NEW PATENT TRIPLE ROTATING 

author of RIC LANTERN, 

The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ Th i i 
complete, convenient, and powerful instrument for scientific a Price List 
with which I am acquainted.” 

The Author of ‘‘ The Book ofthe Lantern”’ says :—‘‘The most complete 
and perfect projection apparatus ever devised.’” 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES | 


Of the Highest Quality for Oil and Limelight. 
Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses. Manures, Live Stock. &c. : 
Illustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. | 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. | 
Catalogue, 144 pages, 6d. 
NEWTON & CO., 
Manufacturing Opticians to the Queen and the Government, 
vy SPECIAL APPOINTMENT 


Tothe Royal Institution of Great Britain and the Science and Art J O H N B R O W N I N G, 
3 FLEET STREET, ‘LONDON. | 63, STRAND, LONDON, W.C. 


Post Free. 


BECKS 


£2 Qs. to £5 Bs. 


e Tables of 


erence, and Illustrated by 


hematical, Philosophical, Op- 


vetti & Zambra's Encyclopadi 
dard Meteorological Instruments, 


Hundred Engravings, 


Royal 820, Cloth, Gilt Lettered, price 5s. 6d. 


numerous Comparatiz 
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NM 
through- 
out in brass, 2235 
8 


neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


R. & J. BECK, 68 Cornhill, London, E.C. 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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E LONDON HOSPITAL MEDICAL MASON COLLEGE, BIRMINGHAM 
TH (WITH QUEEN’S FACULTY OF MEDICINE.) 
COLLEGE. Principal : Prof. R. S. Heatn, M.A., D.Sc. 
The SUMMER SESSION commences on May t. : (1.) FACULTIES OF ARTS AND SCIENCE. 
The Hospital is the largest in the Kingdom; nearly 800 beds are in The SUMMER TERM Commences on TUESDAY, APRIL 18. 
constant use. ‘The Courses include :— 
APPOINTMENTS.—House Physicians, House Surgeons, &c. Forty (1) Complete preparation for Degrees in Arts and Science of London 
of these Appointments are made annually. Dressers, Clinical Clerks, &c., | University. 
appointed every Three Months. All are free to Students of the College. (2) Civil, Mechanical, and Electrical Engineering. 
olders of Resident Appointments have Free Board. (3) Metallurgy, Applied Chemistry, eee Ce &e. ‘ 
SCHOLARSHIPS AND PRIZES.— Twenty-four Scholarships and (The Students of the Birmingham Day Training College receive part of 
Prizes are given annually. Students entering in May can compete for | their instruction in Mason College.) 


the Entrance Scholarships in September. ‘ ie (I1.) QUEEN’S FACULTY OF MEDICINE. 
Special arrangements have been made to enable Students entering in May 


to present themselves for examination in July. 


Special Classes are held for the University of London Examinations. 


Special entries for Medical and Surgical Practice can be made. 


A reduction of 15 Guineas is made to the sons of Members of the 


Profession. 


The Metropolitan and other railways have stations close to the Hospital 


and College. 
For further information apply personally or by letter to : 
Mile End, E. Munro Scorr, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on MONDAY, MAY 1. 
Students entering in the Summer are eligible to compete for the Science 


Scholarships of £150 and £60 awarded in October. 


There are Prizes and Scholarships of the value of £300. All Appoint- 


ments are open to Students, without extra charge. 


Special Classes for the Examinations of the University of London are 


held throughout the year. 


A Register of approved lodgings, and of private families receiving 


Boarders, is kept in the Secretary’s Office. 


Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


“UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. 
‘The work is arranged so that a Student may advantageously begin the 
Science part of the Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
E. A. SCHAFER, F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


EDINBURGH SUMMER MEETING 
VACATION COURSES. 
SEVENTH SESSION. 
Jury 31—Avcust 26. 

COURSES.—Sociology: La Science Sociale:” Modern History ; 
History of Sciences ; Comparative Psychology ; Biology ; Hygiene ; Practical 
Botany, Geology, and Zoology; Sloyd; Art Studio; &c. 

LECTURERS :—Profs. GEDDES, LLOYD MORGAN, CARGILL 
KNOTT, M. EDMOND DEMOLINS, M. PAUL DESJARDINS, &c. 

Prospectus from J. ARTHUR THoMson, University Hall, Edinburgh. 


TECHNOLOGICAL EXAMINATIONS, 1893. 


CITY AND GUILDS OF LONDON 


INSTITUTE. 

All Applications for EXAMINATIONS in TECHNOLOGY must be 
forwarded to the Examinations Department of the Institute on or before 
SATURDAY, APRIL 1. 

Only in exceptional cases, and by payment of an additional fee, can 
applications be received from Local Secretaries after this date. 

Candidates not attending any registered class: should apply at once to the 
Secretary of the nearest Local Centre. 

Applications from individual Candidates for Examination in London 
should be addressed to the Examinations Department, City and Guilds In- 
stitute, Exhibition Road, S.W., and should be accompanied by a postal 
order for the amount of the fee. 

A Programme containing full particulars of the Examinations, and the 
questions set last year, will be forwarded on receipt of 8d. in stamps. 


LABORATORY, to be Disposed of, in a 
Central Position in London, with Fixtures, Chemicals, and Apparatus 
Suitable for a Teacher, Analyst, or Scientific Gentleman. Price 
moderate.— Messrs. OrR1DGE & Co., 30 Ludgate Hill, E.C. 


WANTED.—First-Class Reflecting Tele- 
Scope, 10 or 12} inch, on Equatorial Stand, with Driving Clock. Al:o 
small Observatory for same.—Price and Particulars to ‘*A. M. C.,” 
Nature Office. 


A Fine Binocular Microscope (Largest) by 
Ross, with Apparatus and High-class Objectives from 2 inch to yg. 
Objects fitted in Cabinets, &c. Cost nearly £200. To be sold cheap. 


new—HuGuEs, Brewster House, Mortimer Road, Kings- 
and, N. 


The SUMMER SESSION Commences on MONDAY, MAY 1. 

The Courses qualify for the Diplomas of all Licensing Bodies, and for the 
Degrees in Medicine and Surgery of British Universities. There are various 
Scholarships, entrance and otherwise. 

CLINICAL INSTRUCTION is given at the General and the Queen’s 
Hospitals, which have a united total of over -g00 beds. There are special 
Departments for Eye, Skin, Throat, and Ear, cand Female Diseases. 
Students can also attend the City Lunatic Asylum, the Fever, the Eye, the 
Orthopzedic, and the Ear and Throat Hospitals. 

THE DENTAL DEPARIMENT, in conjunction with the General, 
| Queen’s, and Dental Hospitals, affords a compl<te Curriculum for all 

Dental Diplomas. Complete information may be obtained on application to 
the Hon. Sec., Mr. Joun Humpureys, L.D.S., 22 Newhall Street, 
Birmingham. 

THE CALENDAR, containing full information as to all the Faculties 
(including the Dental Department) is published by Messrs. Cornisu, 
New Street, Birmingham, Price 2s., by Post 2s. 44d. 

GEO. H. MORLEY, Secretarv. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Telegrams—“ Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
Sch ol of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College 1s provided with very complete Laboratories and Dynazao- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


The Wagner Free Institute of Science of 
Philadelphia, Pa., proposes to reprint the book on the Medial Tertiary 
Fossils of the U.S., by I. A. Conran, if 150 Subscriptions can be 
obtained at ¥3 50. For Circular, apply to the Institute. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATIONS for AUTHORS, quickly and artistically done.—‘ J. S.,” 
19, Waldegrave Road. Brighton. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carerenter, Esq., Prof. Forses. New 
Triple constructed for B. J. Maupen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Apge.ina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Srecia.ist, Brewster House, Mortimer Road, 
Kingsland, N. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. 

ROCK SECTIONS for the MICROSCUPEfrom 1s. 6d. each, Post Free 
CaTaLoGuss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, C. 
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F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. of Sedi- 


mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, | 


10s. Rabbits and other objects for Biological Study supplied. Card-Trays 


and Glass-topped Boxes of any required dimensions made promptly to order. | 


Sections of Shells and general Lapidary’s Work executed. Micro-Rock 
Slides New to Stock :—Schistose, Elz lite, Syenite, Norway: Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 
EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 


COLLECTIONS OF MINERALS, FOSSILS, ROCKS, | 
NATURAL CRYSTALS OF MINERALS, to illustrate all | 


Elementary Works. All greatly improved. 
NEW LISTS NOW READY. 


And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Ruck Crystal Ball, 4} inches diameter, perfectly free from flaws, 
small Crystal Bails, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite. Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophupus crystallinus, and other objects, 
Amoeba, Hydra, Spirogyra, and other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BREAKFAST—SUPPER. 


CGRATEFUL—COMFORTINGC. 


COCOA 


BOILING WATER OR MILK, 


PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


| 
| 


CONTENTS for No. 14, APRIL 1893. 


NOTES AND COMMENTS. 


I.—THE MAMMALS OF KILIMA-NJARO. By P. L. Sciater, 
M.A., F.R.S. 


11.—CHRISTIAN KONRAD SPRENGEL. By J.C. Witts. 


IIl.—THE RECAPITULATION THEORY IN PAL-EONT- 
OLOGY. By F. A. Baruer, M.A., F.G.S. 


IV.--ORNITHOLOGY IN RELATION TO AGRICULTURE 
AND HORTICULTURE. By Joun Corveaux. 


V.—A FISH-EATING RAT, By Ovprie_p Tuomas, F.Z.S. 
CHANGES IN INSECTS. By G. H. Carrenrer, 
> Cc. 
VII.—EXPERIMENTAL EMBRYOLOGY. By J. Arruur 
son, M.A., F.R.S.E. 
News or Universities, Museums, &c. 
OBITUARY. 


LONDON AND New YorK: MACMILLAN & CO. 


“BEST pRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN) 64., ts., & 2s. each. 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


[HOLLOWAY'S OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
GOUT, RHEUMATISM,and all Skin Diseases itis unequalled: 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


NOTICE.—A advertisements and business letters for 


NATURE should be addressed to the Publishers F 
Editorial communications to the Editor. The 
telegraphic address of NATURE #5 PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO 
s. 
Quarterly 
To ALL PLACES ABROAD :— P 
Quarterly 
CHARGES FOR ADVERTISEMENTS. 
s. 
Three Linesin Column .......- 0 2 6 
Per Lineafter .....-. 
One Eighth Page, or QuarterColumn . © 18 6 
Quarter Page, or Halfa Column ... 115 0 
Halfa Page,oraColumn .....-.- 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STR 
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SWAN SONNENSCHEIN & CO. ‘CAMBRIDGE UNIVERSITY PRESS. 


TEXT-BOOK OF COMPARATIVE GEO. Sak oF 
LOGY. By E. KAYSER, Ph.D., Professor of Geology in the | ‘ = Sanseaee tr & &. Dor. 
pier of Marburg. Translated and edited by Puitip Lake, M.A., FUNCTIONS OF A COMPLEX VARI y 
F.G.S., late Harkness Scholar in the University of Cambridge. With SYTH, Se.D., F.R.S., Fellow of lrinity College, Cambridge. 

596 Illustrations and 438 pp. Large [ PITT PRESS MATHEMATICAL SERIES. 
In this edition very considerable additions have been made to the . - 

portions desc sauce of extra-German countries, and the book has other- MEC HANICS AND HYDROS rATICS 

wise been thoroughly adapted to the use of English students. It is the FOR BEGINNERS. ByS. L. LONEY, M.A., late Fellow of Sidney 

first book in the E nglish language which affords a coutprehensive yet de- Sussex a, Cambridge, and Lecturer at the Royal Holloway 
tailed view of comparative weolog y, to which so many important recent College. 4s. ’ 

g results are attributable. SECOND E or. r 4 ELEMENTS OF 

». THE ELEMENTS OF STATICS AND 
MBRYOLOGY (VERTEBRATE) 339 Cuts. 21s. Prof. HERTWIG. DYNAMICS. By S. Edition. 7s. 6d. 

GEOGRAPHICAL DISTRIBUTION ot DISEASE. Dr HAVILAND. Part I., The Elements of "Statics. Second Edition. 45. 61. 

PET 86 Cuts, 7s. HATCH. Part IL, The Elements of Dynamics. Second Edition. 35. 

BHYSIOLOGICAT, PSYCHOLOGY. 21 Cuts. 6s. Prof. ZIEHEN. ARITHMETIC FOR SCHOOLS. With 

H. 82 t 2 ~ 
, . Drs. “PAL MBERG and NEWSHOLME. or without Answers. By C. SMITH, M.A., Master of Sidney Susse 


HOW NATURE CURES: a New System "CLAY & SONS 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
of Hygiene. By EMMET DENSMORE, M.D. 436 pp. Large © J 
8vo. 75. 6d. 


SWAN SONNENSCHEIN & CO., Paternoster Square, London. MODE RN SCI ENCE, 
R. FRIEDLANDER & SOHN, Edited by Sir JOHN LUBBOCK, Bart., M.P. 


Berlin, Carlstrasse 11. , 
ap any The New Volume of the above Serves, 
FORSCHUNGSBERICHTE AUS DER_ entitled “LAWS and PROPERTIES of 
BIOLOGISCHEN STATION ZU PLON. MATTER,’ by ce pe GLAZEBROOK, 


No 1. 
By Dr. O. ZACHARIAS. zs now ready, and may be 

The rt First Labor Bislogs, had of all Bookselle vs, Crown 


descriptions of many new species of lower animals. See also the review in ° 6d. 
Nature, No. 1220, 


Prof. W. PREYER. KEGAN PAUL, TRENCH, TRUBNER, & CO., Lrp., 
DAS GENETISCHE SYSTEM DER Paternoster House, Charing Cross Road. 
CHEMISCHEN ELEMENTE. 
vand 104 Pages, Royai 8vo, with 1 Plate in Quarto. Price 4s. ON SALE BY 


A new system of chemical philos: ophy arranged on the basis of Mendele- 
jeff’s and | theories. 


MACMILLAN & BOWES, 


THE GEOGRAPHICAL JOURNAL. | CAMBRIDGE. 

ConTENTS— TRANSACTIONS OF THE ROYAL IRISH ACA. 
‘Twenty Years ir Zambesia. By F. C. Setous. DEMY. Vols. XVII. 3 parts;  XVIII., part 1; XIX., part 2; 
Notes on a Portion of the Kalahari. By E. Wilkinson. XXII. (Polite Literature), 4 parts ; XXIV., 37 Parts ; XXV. (Science), 
The Sandgate Landslip. By W. Tor.ey, F.R.S. 


parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17 to 22; XXVII., 8 parts. 
Chilas. By General Sir Micuart A. S. Broputen, K.C.B 1833-86. 50s. 


Che Country East of the Junction of Sabi and Odzi Rivers. By Bishop WWEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1866-7) to 46 (2880-2), 13 parts, 4to. 425. 
, BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 


Brazilian Exploration in the Amazons Valley. 
The Geography and Social Conditions of the Iberian Peninsula. By Prof. 


tutio atque Academia commentarii. 7 Vols. in 10. 4to, half vellum. 
T. Fiscuer. 1731-91. 428. 
A complete and good copy of this Work. 
Correspondence. SIENA. Atti dell’ Accademia delle Scienze di Siena, 
Literature and Maps of the Month. Vols. I. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
Numerous Maps and Illustrations. 30s. 
London: EDWARD STANFORD. Price 2s. NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apvams’s Copy. £3 35. 
Now Ready, Profusely IMastrated, 1 Price 7s. 6d. OXFORD-—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to XLIV. (1890), with the Two 
D D i Star Catalogues. 46 Vols. Cloth. £6 6s. 
CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 


8 849-51, 1853-57, 1864-70. 41 Vols. (22 in half calf). sos. 
U N iVERSITY MAN UAL OF and the Late Prof. ADAMS. 


be YS | C S. | Just Published, Price 15s., per Post, 1s. 44d. 
THE VICTORIA UNIVERSITY CALEN- 
London: Baiilicre, Tindall, & Cox, King William Street, Strand. DAR FOR THE YEAR 1893. 
oem London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


JUST PUBLISHED. 


THE SACRED MAYA STONE OF MEXICO ,Zstrament Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 


AND ITS SYMBOLISM. Cambridge.” 
BY FRANCIS PARRY. 


Imperial quarto, with Eight Plates and numerous Illustrations. 
Price £1 5s. net, bound in Cloth, Gilt Letters; £1 1s., et, in Grey Fancy 
Wrappers. 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
London: DULAU & CO., 37 Soho Square, W. St. Tibb’s Row, Cambridge. 
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DIARY OF SOCIETIES. SCIENCE INSTRUMENTS. 


LONDON. 


An Illustrated, Priced, and Catalogue of the Instru- 
Linnean Society, at 8.—On a Collection of Plants from the Region of f ° hich di : dd P 
Lhassa made by Surgeon-Captain W. G. Thorold in 1891, and a further ments of Science which are used in teaching and demonstrating 


Collection from the Kuen-Lun Plains, made by Captain H. P. Picot in v i Sci h ‘ nts 
Sw. Botton Honcay, 0.2.5 |e ery branch of Physical Science, as well as of the Instrument 


Zealand: Chas. Chilton.—Various Marine Animals mounted as Trans- | Which are used in Original Research and in the applications of 


Lantern De. Sorby, = Science to Technical Industries and Pursuits. 
(NSTITUTION oF Civit ENGINEERS, at 2.30.—Students’ Visit to the New 


Lock and Weir Works at St. Magaret’s, Richmond. PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 
FRIDAY, 7. 


Abbott. 
SATURDAY, Avnit 8. NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Rovat Boranic Sociery, at 3.45. Newcastle-on-Tyne. 
PARTNERS— 
N..H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C ; ee 
CONCHOLOGY. | 
~ Mathematical Instrument Manufacturer to H.M. Government, Council of 
] India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments Eat 
of every descriptior. a 
Opisthostoma Opisthostoma Of the Highest Quality and Finish, at the most Moderate Prices. 3 
mirabile. pulchellum. | Tlust Price List Post F 
E. Smith. Say } ustrated Price List Pos ree. 
HELIX FULTONI W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
avr ae Excellence of Construction of Mathematical Instruments, and the only 
COLLECTIONS AND SPECIMENS BOUGHT. | Gotp Mepat in the International Inventions Exhibition 1385 for Mathe- 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. | matical Work. Silver Medal, Architects’ Exhibition, 1886. @ 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
GLASS-TOPPED BOXES, CARD TRAYS, &c. WwW IM SH U RST 2 
HUGH FULTON (Conchologist), | MACHINES 
| 
216 KING’S ROAD, LONDON, S.W. | With Glass Plates, all sizes, double and multiple 
H also with Ebonite Cylinders with and without 
. Glass Cases. Batteries, and medical, 
leph alva , pocket, lecture-table 
ZOOLOGICAL SPECIMENS FOR DISSECTION. | and laboratory. School Apparatus of every de- 
| scription. 
LarcE CaTALoGuE, Fifth Edition, Royal 8vo, 
REVISED PRICE LIST NOW READY, POST FREE. 144 PP. 700 Illustrations, Post free, 74. q 


Attention is called to the following as indicating the Range and Price ot 
the Series: — : 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 


} 
Aleyonium .. gd. per colony. Lepas (large)... 4s. 6d. per dozen. 
Adamsia vondeletiz 5S. per dozen. | Nebalia eco Od. London Address: 12 FENCHURCH STREET, E.C. 
ga (very large) oo co 26. Cath (W. B. ALLISON, Acent.) EsTAviisHep 1876. 
Echinuse. 10S. Palinurus (12 inches)... 2s, each, 
Asterias rubens .. 58. ” | Gaiathea (large sp.) 8s. per doz. | 
Lime | Clavellina .. .. 2s. per bottle. | 
Sipunculus .. 3s. 6d. oe Ascidia mentula... 55. dozen. PLATTNER'S COMPLETE BLOWPIPE LABORATORY. 
Arenicola ... 25. 6d. Mya (Lutraria) .. &s. For Geologists, Mineralogists, Prospectors, &e. 
Scyllium (preserved) 6s. ” Haliotis 4s. to 6s. 6d. i For Quantitative and Qualitative Analysis ; comprises Collap- 
Feetal Acanthias 6s. 6d. Pe Loligomedia ... 35. _ | sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 

4os. per hundred. Lacerta one oe... 128. | Chemicals. The Tools in Polished Mahogany cases, lined with 


cloth, locks and keys. The complete set contained in a solid 


| black leather travelling case. Very compact, £25 12s. 6d. 
aL & HORNELL, Bi Biological Laboratory, Jersey. | WILLIAM HUME, : Lothian Street, Edinburgh. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION, 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
42 10s. 


Catalogue of 340 Illustrations by post, 6d. 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. — 


NEW BOOK BY MR. FREDERIC HARRISON. 


ANNALS OF AN OLD MANOR HOUSE 
SUTTON PLACE, GUILDFORD 
BY FREDERIC HARRISON. 


Illustrated from Original Drawings jby Wm. LUKER, Jun., W. NIVEN, and C. FOSTER HAYWARD, 
F.R.I.B.A. 


Demy 4to, 42s, net. 
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AS ACTED AT THE LYCEUM THEATRE. 
BECKET: a Tragedy. In a Prologue and Four Acts. By ALrrep Lorp 


TENNYSON. As arranged for the Stage by Henry IRVING, and now acted at the Lyceum Theatre. 8vc, Sewed, 
2s. net. 


NEW BOOK BY MR. F. S. STEVENSON, M.P. 

HISTORIC PERSONALITY. By Francis Seymour Stevenson, M.P. Crown 
neces NEW BOOK BY THE AUTHOR OF “FO’C’S’LE YARNS.” 

OLD JOHN AND OTHER POEMS. By the Author of ‘ Fo’c’s'‘le Yarns.” 


Crown 8vo, 6s. 
THREE NEW NOVELS. 
THE REAL THING, AND OTHER TALES. By Henry James. Crown 
Svo, 6s. 


A MERE CIPHER. By Mary Anceta Dickens, Author of “ Cross Currents.” 


3 Vols., Crown 8vo, 315. 6d. 


sa TURDAY REVIEW :—* There is a certain reserve force about Miss Dickens which places her far beyond the average 
novelist.” 


THE MARPLOT. By Srpney Royssr Lysacut. 3 Vols., Crown 8vo, 315. 6d. 


DAILY TELEGRAPH :—*’Tis not in novels to command success, but ‘ The Marplot’ most assuredly deserves it.” 
SPEAKER :—“ A work which every reader will enjoy, and which is instinct with something not very far removed from 
genius from beginning to end.” 


TWO NEW VOLUMES OF MACMILLAN’S THREE-AND-SIXPENNY SERIES. 
SIR TOM. By Mrs. OxrpHant, Author of “ Kirsteen.” Crown 8vo, 3s. 6d. 


SATURDAY REVIE W.—“* Has the chain of style, the literary quality and flavour that never fails to please.” 


THE NATIONS AROUND ISRAEL. By A. Keary, Author of “ Early Egyptian 


History.” Crown 8vo, 3s. 6d. 


NEW VOLUME OF MACMILLAN’S GLOBE LIBRARY. 
BOSWELL’S LIFE OF JOHNSON. Edited, with an Introduction, by Mowsray 


MORRIS. Crown 8vo, green cloth, 35. 6d. 


7/MES,—“* Handy in size, well edited, though not overburdened with notes, and provided with a copious index, this edition 
should achieve an immediate and lasting popularity. r 


SCOTSMAN.—** Has all the admirable qualities that belong to the Globe series of Classics, and may be safely recommended as 


the best one-volume edition of this famous work. . . . It isa boon to have this work in one handy volume with a thoroughly 
good text, with all Boswell’s notes, with the cream of the work of other annotators, with a first-rate index, and with an admirable 
introduction.” 


SATURDAY REVIEW.—* Supplies what has been long wanted, a handy one-volume edition of Boswell’s ‘Johnson,’ 
printed in type that human eyes can read.” 


LEICESTER POST.—‘‘In this instance both the editor and publisher have done their work deftly and well, and have 
co-operated to produce an edition of this still popular biography, which should ensure for it a widened circle of delighted readers.” 


MACMILLAN’S MAGAZINE, 


No. 402. APRIL 1893. Contents :— 
- a STUART'S LEGACY. By Mrs, Steet Chaps. | 5.—MY PUPILS IN THE GREAT KARROO. 


-IX 6.-THE BRUISED SERPENT. By W. H. Hupson. 
2.—THE NAMES OF POLITICAL PARTIES. By C. 7.—FROM A CORACLE. By A. G. BRADLEY. 
K. RoyLANCE KENT. 8.—THE APOSTASY OF JULIAN FULKE. By ALAN 
3-—SOME ENGLISH CHARACTERS IN FRENCH Apair—(Concluded). 
FICTION. By ArrHur F. Davipson. 9.—VIRGILIUM VIDI._ By the President of ‘Magdalen 
4.—IN THE REALM OF SOUND. College, Oxford. 


MACMILLAN 


AND CO., LONDON. 


new 
and 
and 


P. 


It j 


] 
Aas 
G 
the. 
of 
hea 
Pl 
Pi 
= 
j 
th: 
for 
hi 
7 
A 
Py d 
vt 4 


Marcu 30, 1893] NATURE clxxv 


MESSRS. MACMILLAN AND CO.'S PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


MR. R. LACHLAN.—AN ELEMENTARY TREATISE ON MODERN 
PURE GEOMETRY. By R. LACHLAN, M.A., late Fellow of Trinity College, Cambridge. 8vo, 9s. 


MR. J. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 
JOSEPH EDWAKDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 
GLASGOW HERALD.—*‘ Mr. Edwards always strives to make matters plain, but in a thoroughly scientific manner, much to 
the future advantage of the genuine student. The book is worthy of strong commendation.” 
SCOTSM4AN.—*‘ It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 
of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 
heavier text-books in large classes.” 


PROF. G. W. JONES.—LOGARITHMIC TABLES. — By Prof. Grorce 


WILLIAM JONES, of Cornell University. Royal Svo, 4s. 6d. net. 


PROF. W. B. SMITH.—1NTRODUCTORY MODERN GEOMETRY OF 
POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics and 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 


SCOTSMAN.—‘* The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 
and more interested in the intellectual aspects of the science. The book may be heartily recommended to the attention of teachers 
and students ” 


A NEW ELEMENTARY ALGEBRA. 
PROF. N. F. DUP UTS.—THE PRINCIPLES OF ELEMENTARY ALGEBRA. 


By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 
Canada. Crown 8vo, cloth, 6s. 


SCOTSMAN.—* It is distinguished among works of its kind by the care and fulness with which it explains first principles. 
It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—‘“ A book for which there was room ; a book, too, which would deserve popularity in spite of any competition.” 


COMMERCIAL EDUCATION SERIES.—NEW VOLUME. 


COMMERCIAL ARITHMETIC. By S. Jackson, M.A., formerly Post-Master of 


Merton College, Oxford ; lately Master in the Nottingham High School ; Head Master of Victoria College, Congleton. 
Globe 8vo, 35. 6a. 


NEW VOLUMES OF MACMILLAN’S PRIMERS. 
A PRIMER OF ENGLISH HISTORY. By B. Bucktey. Pott 


8vo, Is. 


A PRIMER OF CHAUCER. By Atrrep W. Pottarp. Pott 8vo, 1s. 


MANCHESTER GUARDIAN.—“ Of the qualities required for making a good Primer Mr. Pollard has many ; not only 
knowledge, : clearness, power of compacting and arranging, but soberness and caution, freedom from the fanatical and the 
fantastic, those two curses of the English scholar. In all that concerns literary science, this is distinctly the best book on Chaucer 
that has yet appeared.” 


SCOTSMAN.—* It is an admirably simple and concise compendium of all that is known about the poet and his works, and 
forms a valuable addition to the series in which it appears.” 


GLASGOW HERALD.—“‘ The author shows minute acquaintance with the wide field of Chaucer criticism, and he presents 
his own results in an interesting and convincing way.” 


A PRIMER OF PRACTICAL HORTICULTURE. Ten Lectures delivered 


for the Surrey County Council. By J. WRIGHT, F.R.H.S. (Horticultural Instructor), Assistant Editor of the Youral of 
Horticulture, Editor of Garden Work. With 37 Illustrations. Pott 8vo, Is. 


THE FOOD OF PLANTS. By A. P. Lauriz, M.A., Fellow of King’s College, 


Cambridge. Adviser in Technical Education to the Bedfordshire County Council. Pott 8vo, Is. 


A MANUAL OF DAIRY WORK. By Prof. James Muir, of the Yorkshire 


College, Leeds. Pott 8vo, 1s. 


MACMILLAN AND CO., LONDON. 
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Gas Bags. 
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Change Speed Governors. 
sent out 
ALL PARTS MADE STRICTLY TO GAUGE. 


Patent Timers. 
OVER BOO ENGINES always in hand 


Patent Starters. 
Patent Antifluctuatin 


Patent Tubes for |! 


Patent Pendulum G 
Patent Safety Handles. 


Crystal Palace Exhibition 
DIPLOMA. OF HONOR, 


Highest Award to Gas Engines. 


Crossley’s Patent Oil En 
Patent Cataract 


CROSSLEY’S 
“OTTO” 
eas ENGINES. 
Every Engine Thoroughly Tested betore being 
Openshaw, Manchester. 


CROSSLEY BROS, Ltd, 


~ NEW AND INTERESTING NG MICROSCOPIC OBJECTS. 


Bacillus Typhi Abdominalis @ 3 Protonema of Moss 
Bacillus of Diphtheria (L sfiler) False Membrane fro.n a Child ... 3 Type-slide of 400 different Species of Diatoms, the name 1¢ photo- 
Bacillus of Leprosy in Section of Skin wn 3 graphed on the slide, under each specie, in case.. 5 
Mildew in Stem of Wheat (Puccinia gramin is) we a ove 1 Type-slide of 80 different Species of Diatoms, the name » photo- 
Fertile Spike of Chara... oi ons graphed on the slide, under each specie, in case ... oe 
gus on << Potato (Per onospora infes stans) one an Group of about 150 Diatoms from Sendai, Japan, very perfect jan 
ungus on Leaf of Berberry (Qcidium Berberidis) > 

Group of 12 different Species of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &c. . 

perfect ... Set of 24 Botanical Slides (Elementary arranged 
Stem and Petiole of Virginia Creeper, ‘showing x defoliation | we for the use of Students, in case 
Sieve Tubes in Vegetable Marrow 82 

CLASSIFIED List, " representing a Stock of 40,000 First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGA STUVENT’S MICKOSCOPE is suitable for investigations with the highest powers. The quality and 


Workmanship is the finest “eae and it is unequalled for stability and convenience of Manipulation by any other medium size or Students 
Instrument. Price from £4 
WATSON & SONS’ VAN HEU: &CK MICROSCOPE combines ev ery Mechanical Convenience with the utmost Precision in all the Working parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. mee 
Full Illustrated Catalogue of Microscopes and Apparatus seni Post free on application tc 


~ GS. OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
HOLBORN, LONDON, W.C. 


Awarded 28 Gold and other Medals at International 


Exhibitions for Excellence of Manufactures. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


COCOA 


60 Prize Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


-PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. op mus 


Pictures 4} by 3} inches. 


May be used on Tripod or in hand. PHOTOG RAPH IG 
Rapid View OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 


For Plates 4} by 3} .. 


Three dark 
slides, 
creen AN id 
Shutter, ectiinesr For Plates 64 by 
For Plates 84 by 6 


PERKEN, SON, RAYMENT, LONDON. 


Printed by Ricuarp Cay Anp Sons, Limitrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in tne City of London, and Published by 
MACMILLAN AND Co., at 29 Redford Street, London. W.C., and 112 Fourth Avenue, New York.—TuHurspay, March 30, 1893. 
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Manchester. 


| Openshaw, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDsWORTH. 


No. 1223, Vot. 


Registered asa at the General Post Office.] 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 


Extension Lecturers, &c. 
Highest quality only, £14 14s. 


and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 
BRITAIN, 


NOW READY.—Is,, Post Free. 


GRIFFIN’S ILLUSTRATED GATALOGUE 


ELECTRICAL, 
MAGNETIC, 
GALVANIC 
APPARATUS. 


S 


Royal 8yo, 144 Pages, ¥ with over 400 Illustrations. 4s, Post Free. — 


JOHN J. GRIFFIN & SONS, FE 
22 GARRICK STREET, LONDON, W.C. 


_ THURSDAY, APRIL 6, 1893. 


Cambridge and London University 


New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientific 


. 3 FLEET STREET, LONDON. 


[PRICE SIXPENCE. 


{All Rights are Reserved. 


NWALDER BROS. & Co., 


{6 RED LION ST., CLERKENWELL, LONDON, E.C. 


Telegraphic Address, Secohm, London. Telephone No. 6770. 


Ayrton Mather D'Arsonval Galvanometer. 


ELECTRICAL 


AND 


SCIENTIFIC 
INSTRUMENT 
MAKERS. 


PRICED 
CATALOGUES 


ON 


APPLICATION. 


STANDARD METEOROLOGICAL INSTRUM 


hematical, Philosophical, Op- 


Meteorological Instruments, 
numerous Comparative Tables of rm 


vetti & Zambra's Encyclopadic 


Now ready, Neg 
Catalogue of Mar 
ce, and Illustrated by 


Hundred Engravings, 


Referen 
Twelve 


Royal 8vo0, Cloth, 


tical, and Standar 


containing 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
| 45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 


NTS 


Gilt Lettered, price 5s. 6d. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next, April r1, at three o’clock, Joun MacpvoneLt, Esq., LL.D. ; 
First of a Course of Three Lectures on ‘‘ Symbolism in Ceremonies, 
Customs, and Art.”” Half-a-Guinea the Course. 

Thursday, Aprii 13, at three o’clock, Prof. Dewar, M.A., LL. D., 
F.R.S,: First of a Course of Five Lectures on ‘‘The Atmosphere.” One 
‘Guirea. 

Saturday, April 15, at three o'clock, James Swinpurne, Esq., 
M.Inst.C.£. : First of a Course of Three Lectures on ‘‘ Some Applications 
of Electricity to Chemistry.” Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

The Frivavy Eveninc Meetincs will be resumed on Aprit 14, when 
Sir Witt1aM H. Fiower, K.C.B., F.R.S., will givea Discourse on ‘‘ Seals,” 
atgo'clock. To the Evening Meetings Members and their Friends only are 
admitted. 


MASON COLLEGE, BIRMINGHAM 


(WITH QUEEN’S FACULTY OF MEDICINE.) 
Principal: Prof. R. S. Hearn, M.A., D.Sc. 


(1.) FACULTIES OF ARTS AND SCIENCE, 
The SUMMER TERM Commences on TUESDAY, APRIL 18. 


‘The Courses include :— 

(1) Complete preparation for Degrees in Arts and Science of London 
University. 

(2) Civil, Mechanical, and Electrical Engineering. 

(3) Metallurgy, Applied Chemistry, Applied Geology, &c. 

(The Students of the Birmingham Day Training Crilege receive part of 
their instruction in Mason College.) 


(II.) QUEEN’S FACULTY OF MEDICINE. 


The SUMMER SESSION Commences on MONDAY, MAY 1. 

The Courses qualify for the Diplomas of all Licensing Bodies, and for the 
Degrees in Medicine and Surgery of British Universities. ‘There are various 
Scholarships, entrance and otherwise. 

CLINICAL INSTRUCTION is given at the General and the Queen’s 
Hospitals, which have a united total of over -400 beds. There are special 

partments for Kye, Skin, Throat, and Ear, and Female Diseases. 
Students can also attend the City Lunatic Asylum, the Fever, the Eye, the 
Orthopedic, and the Ear and Throat Hospitals. : 

THE DENTAL DEPARTMENT, in conjunction with the General‘ 
Queen’s, and Dental Hospitals, affords a complete Curriculum for al 
Dental Diplomas. Complete information may be obtained on application to 
the Hon. Sec., Mr. Joun Humpnereys, L.D.S., 22 Newhall Street, 
Birmingham. 

THE CALENDAR, containing full information as to all the Faculties 
(including the Dental Department) is published by Messrs. Cornisn, 
New Street, Birmingham, Price 2s., by Post 2s. 44d. 

GEO. H. MORLEY, Secretary. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


PrincipaL—G. W. p—E TUNZELMANN, B.Sc., M.I1.E.E. 
Telegrams—“* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electricalor other 
Engineering Works. 

The First Year's Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Lab ies and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

the SUMMER SESSION will commence on MONDAY, MAY 1x. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £300. All Appoint- 
ments are »pen to Students, without extra charge. 

cial Classes for the Examinations of the University of London are 

held throughout the year. 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Sec *s Oltice. 

Prospectuses and all particu may be obtained from the Medical 
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|THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the Kingdom; nearly 800 beds are in 
constant use. 

APPOINTMENTS.—House Physicians, House Surgeons, &c. Forty 
of these Appointments are made annually. Dressers, Clinical Clerks, &c 
appointed every Three Months. All are free to Students of the Colleve. 

olders of Resident Appointments have Free Board. 

SCHOLARSHIPS AND PRIZES.— Twenty-four Scholarships and 
Prizes are given annually. Students entering in May can compete for 
the Entrance Scholarships in September. 

Special arrangemenis have been made to enable Students entering in May 
to present themselves for examination in July. 

Special Classes are held for the University of London Examinati: 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 Guineas is made to the sons of Members of the 
Profession. 

‘The Metropolitan and other railways have stations close to the Hospital 
and College. 

For further information apply personally or by letter to 

ile End, E. Munro Scort, Warden 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. 
‘The work is arranged so that a Student may advantageously begin t!ix 
Science part of the Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


E. A. SCHAFER, F.R.S., Dean of the Faculty. 
J. M. HURSBURGH, M.A., Secretary. 


A Fine Binocular Microscope (Largest) by 
Ross, with Apparatus and High-class Objectives from 2 inch to |! 
Objects fitted in Cabinets, &c. Cost nearly £200. ‘To be sold cheap. 
new—HuGues, Brewster House, Mortimer Road, 
and, N. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 


men Stones, cut and uncut. Fine Collection of Coloured Diamonds. 
and in Matrix. Inspection invited. 


YOUNG ENGLISHMAN desires Employ- 
ment as ZOOLOGICAL COLLECTOR. Tropical South America 
preferred. Would give attention to Neglected Urders if required.— 
Address ‘‘ Ulysses,’” NaTurE Office. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATIONS for AUTHORS, quickly and artistically done.—“ J. S., 
19, Waldegrave Road, Brighton. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Cakrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. Macpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Kesults. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Koyal Polytechnic Institution, Dr. H. GratTran 
Guinness, Madame Ape.tina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Speciatist, Brewster House, Mortimer Road, 
Kingsland, N 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council! ot 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Cunstruction of Math ical Instr and the only 
GoLp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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CONCHOLOGY. 


Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price Listof Minerals, Rocks,and S. tvatigvaphical Seriesof Fossils 
Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CaTALoGugs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, _EC. 
F. +H. ‘BUTLER, M.A. Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScHoot CoLvections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
ros. Rabbits and other objects for Biological Study supplied. Card-Trays 
and Glass-to ped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro-Rock 
Slides New to Stock :—Schistose, Elzolite, Syenite, Norway: Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gl eichenberg. 


JAMES R. GREGORY, 


MINERALOGIST AND GeoLocisr. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to iliustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 


And may be had p»st free on application at the Repository and Museum, 


88 CHARLOTTE St... FITZROY SQUARE, 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and fs unequalled in Complaints incidental to Females. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings. &c., &c. ; 
Crystallised Hydrargi'lite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Termanated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


THROAT GOUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}d., and Tins, rs. 1}¢., Labelled. 


JAMES EPPS & CO., Homeopathic Chemists, Lonpon. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY: 
Edited by RicHarp Soutn, F.E.S., 
With the Assistance of 
H. W. Bares, F.L.S., F.E.S., &c. 
T. R. F.E.S. Dr. D. Suarp, F.Z.S., F.E.S..&c. 
W. Lucas Distant, F.E.S. &c. G. H. VERRALL, F.E.S 
Epwarp A. Fitcn, F.LS., F.E.S. | W. Warren, M.A., E.S. 
Martin Jacosy,F.E.S. J. J. Weir, F.LS., F.Z.S., F.E.S 
J. H. Lescn, B.A., F.L.S., F.E.S. | F. B. Wuire, M.D., F.L.S., F.E.S. 
There are frequent Lithographed Plates by the best Entomologica! 
Artists, and occasional Woodcuts. 
London : WEST, NEWMAN, & Co. “54 Hatton Garden, E.C. 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 


Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & co., 54 Hatton Garden, E.C 


NOT. ICE. — Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is ‘“‘ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 
Se & 
To ALL PLACES ABROAD :— 
Quarterly ... 8 
CHARGES FOR "ADVERTISEMENTS. 
Le @ 
Three Linesin Column ....... 0 2 6 
Per Lineafter ... oo 9 
One Eighth Page, or Quarter Column ; - O18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ......3 5 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND W.C.. 
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SCIENCE INSTRUMENTS. 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 

Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.¢. 


‘Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
{llustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
TRANSACTIONS OF THE ROYAL IRISH ACA. 
DEMY. Vols. XVII. 3 parts; XVIII., part 1; XIX.. part 2; 
XXII. (Polite Literature), 4 parts ; XXIV., 37 Parts; X XV. (Science), 
parts 1-3, 5-20; XXVI. (Science), parts 1-13, 17to 22; XXVII., 8 parts. 
1833-86. 50s. 

MEMOIRS of ROYAL ASTRONOMICAL SOCIETY 
OF LONDON, Vols. 36 (1866-7) to 46(1880-1). 13 parts, 4to. 42s. 
BOLOGNA. De Bononiensi, Scientiarum et Artium Insti- 
tutio atque Academia commentarii. 7 Vols. in 10. 4to, half vellum, 

1731-91. 428. 
A complete and good copy of this Work. 

SIENA. Atti dell’ Accademia delle Scienze di Siena, 
Vols. 1. to VII., 1760-1794. Fine copy, with untrimmed edges, vellum, 
30s. 

NAUTICAL ALMANAC, 1834 to 1890. The Late Prof. 
Apams’s Copy. £3 3s. 

OXFORD—RADCLIFFE OBSERVATORY. Observa- 
tions, complete from Volume 1 (1842) to X LIV. (1890), with the Two 
Star Catalogues. 46 Vols. Cloth. £6 6s. 

CONNAISSANCE DES TEMPS, 1783, 1812, 1819-41, 
1847, 1849-51, 1853-57, 1864-70. 41 Vols. (22in half calf). sos. 

Formerly belonged to Sir RicHArp Sout and the Late Prof. Apams. 


JUST PUBLISHED. 


THE SACRED MAYA STONE OF MEXICO 


AND ITS SYMBOLISM. 
BY FRANCIS PARRY. 


Imperial quarto, with Eight Plates and numerous IIlustrations. 
Price £1 5s. met, bound in Cloth, Gilt Letters; £1 1s., met, in Grey Fancy 
Wrappers. 
London: DULAU & CO., 37 Soho Square, W. 


Published, Price I5., our Ben, 1s. 4hd. 
THE VICTORIA UNIVERSITY CALEN- 
DAR FOR THE YEAR 1893. 

London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science’ *‘‘ Smartlv, almost cynically, written. All educationalists 
{to say nothing of parents) ought to read it” (Science Gossif). Paper 
Covers, 2s. 6d. net (post-free). WILLIAMS & NORGATE, London. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 

Profs). HUMPHRY, TURNER, and M‘KENDRICK. 

Vol. XXVII.—New Series, Vol. VII.—Part III. APRIL, 1893. 
Now Ready. Price 6s. 

With Plates and Woodcuts. 


CoNnTENTS :— 
1.—John Struthers, M.D. Rudimentary Hind-Limb of Badenoftera 
Musculus. (Plates XVII.-XX.) 
2.—R. W. Shufeldt. Notes on the Extinct Bird Ichthyornis. 
3-—Charles J. Cullingworth, M D. Anatomy of Hymen and “ Posterior 
Commissure of the Vulva.” 

4-—B. C. A. Windle, M.D. Myology of Anencephalous Feetus. 

5 —E. W. Carlier, M.D. Histology of Hedgehog. (Plate X XI.) 

6.—D. Berry Hart. M.D., and G. Lovell Gulland, M.D. Advanced 

Pregnancy in Macacus Rhesus. (Plate XXII.) 

7.—A. Eichholz, B.A. Morphology of Limb Arteries in Vertebrates. 

8.—J. Tillie, M.D. Arrow Poison from New Granada. 

9.—D. Hepburn, M.D. Adductor Muscles of Thumb and Great Toe. 
1o.—J. Jackson Clarke, M.B. ‘lempora! Bone, chiefly in Childho od. 
11.—B. C. A. Windle, M.D. Report on Recent Teratological Literature. 
12.—Sir W. Turner. Phrenic Nerve Receiving a Root of Origin from 

Descendens Hypoglossi. 
13.—Notices of New Books, 
14.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., 
EXETER STREET, STRAND. 


Just Published. 8vo. Sewed. 


SCIENTIFIC PROCEEDINGS 


OF THE 


ROYAL DUBLIN SOCIETY. 
VoL. VIII. (NEw SERIES). Part I. 


No. 1. 
By T. JOHNSON, Se... F.L.&. 
Pogotrichum Hibernicum, SP.N. Plate J. Price 6d. 


No. 2. 
By Sir CHAS. A. CAMERON, M.D. 


Note on the Action of Phosphine on Selenium Dioxide. Price 6d. 


No, 
By A. HARKER, M.A., F.G.S. 
The Use of the Protractor in Field Geology. Price 6d. 


No. 4 - 
By GEORGE H. CARPENTER, B.Sc.(Lond.). 


| Reports on the Zoological Collections made in Torres Straits by Prof. A. C. 


Haddon, 1888-89. Pycnogonida(Supplement). Plate Il. Price 6d. 


No. 6. 
By Miss L. S. GLASCOTT. 
A List of some of the Rotifera of Ireland. Plates III. to VII. Price 2 . 


No. 7. 
By Prof. W. J. SOLLAS, LL.D., D Sc., F.R.S. 
On Pitchstone and Andesite from Tertiary Dykes in Donegal. Price 6¢. 


No. 8. 
By Prof. W. J. SOLLAS, LL.D., D.Sc., F R.S. 
On the Variolite and Associated Igneous Rocks of Roundwood, co. Wick- 
low. Price 1s. 


No. 9. 
By Prof. A.C. HADDON and ALICE H. SHACKLETON, 
B.A 


Description of Some New Species of Actiniaria from Torres Straits. 
Price 6d. 


No. 1o. 
By GRENVILLE A. J. COLE, F.G.S. 
On Hemitrypa Hibernica, McCoy. Plate VIII. Price 15. 


No. 11. 
By J. JOLY, M.A., Sc.D., F.R.S. 
On the Bright Colours of Alpine Flowers. Price 6d. 


No, 12. 
By G. JOHNSTONE STONEY, M.A., D.Sc., F.R.S. 
Suggestion as to a Possib'e Source of the Energy Required for the Life of 
Bacilli, and as to the Cause of their Smali Size. Price 6d. 


No. 13. 
By Prof. W. J. SOLLAS, LL.D., D.Sc. F.R.S. 
On the Law of Gladstone and Dale as an Optical Probe. Price 6d. 


Williams and Norgate’s New Catalogue Fust Ready. 


Post Free on APPLICATION. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent 
Garden, London; and 20 South Frederick Street, 
Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON, 
MONDAY, Aprit 


ARISTOTELIAN Society, at 8.—John of Salisbury : Clement C. J. Webb, 
Victoria INsTiITUTE, at 8.—Primitive Indian Philosophy. 


TUESDAY, Aprir 11. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Note on a Cranium from a Grave 
at Birling, near Eastbourne. Sussex: A. Michell Whitley and Pr. Tal- 


fourd Jones (c mmunicated by G. M. Atkinson).—Stray Notes on 
Egyptian Mummies: Dr. Alexander Macalister, F.R.S.—On Two Skulls 
from Nagyr: R. Duckworth.—!'amma Island and its Natives: P. W. 


Bassett Smith, R.N. 


institution of Civic ENGINEFRS, at 8.—Ballot for Members.—Steam- 
Engine Trials: the late P. W. Willans. 

Roya. INSTITUTION, at 3.—Symbolism in Ceremonies, Customs, and Art : 
Dr. John Macdonell. 


WEDNEDSAY, 12. 


GEOLOGICAL Soc'ety, at 8.—On some Paleozoic Ostracoda from West- 
moreland: Prof. T. Rupert Jones, F.R.S.—On some Palzoazoic ‘stra- 
coda from Girvan (Ayrshire): Prof. T. Rupert Jones, F.R.S.—On the 
Dwindling and Disappearance of Limestones: F. Rutley.—On some 
Bryozoa from the Inferior Oolite of Shepton Gorge, Dorset, Part II. : 
Edwin A. Walford. 

“NTOMOLOGICAL SOCIETY, at 7.—On a Species of Chrysopa observed in 
the Eastern Pyrenees, together with Descriptions of, and Notes on, New 
or Little-known Palzearctic Forms of the Genus: R. McLachlan, F.R.S. 


THURSDAY, 13. 


Society, at &.--‘Voroidal Functions: A. B. Basset, 
F.R.S.—To Inscribe in One of Two Given Triangles a Triangle similar to 
the other: J Griffiths. 


RovAt INSTITUTION, at 3.—The Atmosphere: Prof. Dewar, F.R.S. 


FRIDAY, Aprit 14. 


RovaL ASTRONOMICAL SOCIETY, at 8. 


InstTITUTION oF CiviL ENGINEERS, at 7.30.—The Manufacture and 
Efficiency of Armour-Plates : D. Carnegie. 


Roya. InstiruTion, at 9.—Seals: Sir William H. Flower, K.C.B., 


SATURDAY, Arvrit 15. 


Rova. InstiTvTion, at 3.—Some Applications of Electricity to Chemistry 
(the Tyndall Lectures) : James Swinburne. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox Gate, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Rhinops vitrea, Lophopus crystallinus, and other objects, 
Amoeba, Hydra, Spirogyra, and other types (Animal and Vegetable) 
for Students. Specimen Tube, with Drawing and Description. One Shilling, 


Post Free. 
T. E. BOLTON, 
FARIFY ROAD, MALVERN LINK. 


New Publication. Subscriber's Edition, 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


CONTENTS :- 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. BruDENELL CARTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NertLesuip. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. s5éis.—Culled from Mr. Crircuetr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. Nerriesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 
Price 425. 


: Catalogue of 340 Illustrations by post, 6d. 


-PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


Pictures 4} by 3} inches. 
May be used on Tripod or in hand. 


Carries sue Price, with 
six dry Rapid View 
plates. 

Three dark gr 

slides, £2 15s. 

_ Screen, With Rapid 

— 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


CoMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


PERKEN, SON, & RAYMENT, ourm oa, LONDON. 


£2 10s. 


**OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus" Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 


For Plates 4} by 3} .. £10 
For Plates 64 by 4 4 see os £12 
For Plates 84 by 6: sa £15 
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MESSRS. MACMILLAN AND GO.’S PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


MR. R. LACHLAN.—AN ELEMENTARY TREATISE ON MODERN 


PURE GEOMETRY. By R. LACHLAN, M.A., late Fellow of Trinity College, Cambridge. 8vo, 9s. 


MR. 7. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 
JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 
GLASGOW HERALD.—*‘ Mr. Edwards always strives to make matters plain, but in a thoroughly scientific manner, much to 
the future advantage of the genuine student. The book is worthy of strong commendation.” 
SCOTSMAN.—* It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 
of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 
heavier text-books in large classes.” 


PROF. G. W. JONES.—LOGARITHMIC TABLES. By Prof. Grorce 
WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. . 


PROF. W. B. SMITH.—INTRODUCTORY MODERN GEOMETRY OF 
POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics and 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 

SCOTSMAN.—‘‘The book presents its subject in a manner <o fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 
and more interested in the intellectual aspects of the science. The book may be heartily recommended to the attention of teachers 
and students ” 


A NEW ELEMENTARY ALGEBRA. 
PROF. N. F. DUPUTS.—THE PRINCIPLES OF ELEMENTARY ALGEBRA. 


By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 
Canada. Crown 8vo, cloth, 6s. 


SCOTSMAN.—‘ It is distinguished among works of its kind by the care and fulness with which it explains first principles. 
It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—‘ A book for which there was room ; a book, too, which would deserve popularity in spite of any competition.” 


COMMERCIAL EDUCATION SERIES.—NEW VOLUME. 
COMMERCIAL ARITHMETIC. By S. Jackson, M.A., formerly Post-Master ot 


Merton College, Oxford ; lately Master in the Nottingham High School ; Head Master of Victoria College, Congleton. 
Globe 8vo, 35. 6d. 


NEW VOLUMES OF MACMILLAN’S PRIMERS. 
A PRIMER OF ENGLISH HISTORY. By Arasetia B. Bucktey. Pott 


8vo, Is. 


A PRIMER OF: CHAUCER By Atrrep W. Pottarp. Pott 8vo, 15. 


MANCHESTER GUARDIAN.—“ Of the qualities required for making a good Primer Mr. Pollard has many ; not only 
knowledge, clearness, power of compacting and arranging, but soberness and caution, freedom from the fanatical and the 
fantastic, those two curses of the Engiah scholar. In all that concerns literary science, this is distinctly the best book on Chaucer 
that has yet appeared.” 

SCOTSMAN.—* It is an admirably simple and concise compendium of all that is known about the poet and his works, and 
forms a valuable addition to the series in which it appears.” 

GLASGOW HERALD.—“ The author shows minute acquaintance with the wide field of Chaucer criticism, and he presents 
his own results in an interesting and convincing way.” 


A PRIMER OF PRACTICAL HORTICULTURE. Ten Lectures delivered 


for the Surrey County Council. By J. WRIGHT, F.R.H.S. (Horticultural Instructor), Assistant Editor of the Yournal of 
Horticulture, Editor of Garden Work, With 37 illustrations. Pott 8vo, ry. 


THE FOOD OF PLANTS. By A. P. Lauris, M.A., Fellow of King’s College, 


Cambridge. Adviser in Technical Education to the Bedfordshire County Council. Pott 8vo, Is. 
A MANUAL OF DAIRY WORK, By Prof. James Muir, of the Yorkshire 
College, Leeds. Pott 8vo, ts. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 


Professor of Physics in the University of Pennsylvania. 8vo, 21s. 

NATION :—* The arrangement of subjects treated and the names given them make the work specially noteworthy as an 
exponent of modern views in physics. While these views are not in themselves new, they here form what we believe is essentially 
a new classification of the subject for purposes of study and instruction, based on the most recent views of energy considered as 
being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit 
its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness.” 


FOR ADVANCED STUDENTS IN ELECTRICITY. 


Mk. O. HEAVISTDE—ELECTRICAL PAPERS. By Otiver Heavisipe. 


2 vols., 8vo., 30s, net. 


MANCHESTER GUARDIAN :—“ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


NEW AND ENLARGED EDITION. 
MR. D. E. JONES.—EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc. 


late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarge 
18mo. 3s. 6d. 


‘* The present edition,” says the author in the Preface, *‘ has been carefully revised, and some sixty pages of additional matter 
have been added. The examination questions at the ends of the chapters have been replaced by new sets of problems from recent papers.” 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 


Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, Ios. net. 
GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . 
It will be found of great value, both in facilitating the work of the student, and, on account of its consistent notation, in guarding 
the draughtsman against mistakes.” 
SCOTSMAN:—* The book is clear and explicit. It should serve admirably as an elementary text-book for students of 
engineering.” 
THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 


** I have given, inthis second volume,” Prof. Gray explains in his Preface, ‘‘ accounts of experimental investigations in which J 
have tried to place before the reader, not merely a skeleton of the method followed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the mode in which they were overcome, the corrections 
made, and the reduction of the observations to the final result. Thus I have described the researches of Lord Rayleigh, Rowland, 
J. J. Thomson, and others, on the absolute measurement of currents, the determination of the ohm and of v, the practical 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the magnetic researches of Hopkinson 
and Ewing, and the discoveries of Hertz in electrical radiation. In all cases it has been my aim, avoiding really unimportant detail, 
to describe the events of the investigation, and especially the manner in which practical difficulties were met as they arose ; for in this 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceeding has however 
rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


NEW BOOK BY PROF. OLIVER LODGE. 
PROF. LODGE.—PIONEERS OF SCIENCE. By Otiver Lopce, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra 
Crown 8vo. 7s. 6d. 

A course of lectures on the lives of epoch-making men, principally in the Department of Astronomy, giving an account of their 
work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dark to Day- 
light,” consists of nine lectures on the men from Copernicus to Newton, especially Tycho, Kepler, Galileo, Descartes, and aims at 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course consists of nine lectures on such subjects as the Velocity of Light, Herschel and the Stars, the discoveries of Asteroids and of 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons of 
literary education. 

NATIONAL OBSERVER.—* The present work is in marked contrast with most popular science ; it is accurate, yet it is 
gracefully written.” 

NATURE.—*“ An admirable introduction to the study of astronomy, andno better gift fora beginner could well be chosen ; 
while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 
their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficult 
and invidious, or we would distinguish the lectures on Newton and those on tides as models of what such popular scientific 
expositions should be.” 


MACMILLAN AND CO., LONDON. 
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MESSRS. LONGMANS & CO’S 
SCIENTIFIC BOOKS. 


A DICTIONARY OF APPLIED CHE- 
MISTRY. By T_ THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by Eminent Con- 
tributors. 3 Vols. 8vo , Vols. I. and II., 42s. each, (Ready); Vol. IIT. 
(In the Press). 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written hy H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Unt- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Pralector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. To be pub- 
lished in 4 Vols. 8vo., Vols. I. and II., 42s. each (Ready); Vol. ITI., 
sos. (Ready); Vol. IV. (In the Press). 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEFYF, Professor of Chemistry in the of St 
Petersburg. Translaied by Georce Kamensky, A-R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWAY, 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


SOLUTIONS. 
Chemistry in the University of Leipzig. Being the Fourth Book, with 
some Additions, of the Second Edition of Ostwala’s ‘Lehrbuch der 
Allgemeinen Chemie.” Translated by M. M. Pattison Mutr, Pro- 
fessor of Gonville and Caius College, Cambridge. 8vo, 10s. 6d. 


CHEMICAL LECTURE EXPERIMENTS. 


By G. S. NEWTH, Royal College of Science, South Kensington. 8vo, 
10s. 6a, 


SELECT METHODS IN CHEMICAL ANA- 
LYSIS, chiefly Inorganic. By WILLIAM CROOKES, F-.R.S., &c. 
Rewritten and greatly Enlarged. With 37 Woodcuts. 8vo, 24s. 


OUTLINES OF THEORETICAL CHEMIS- 

RY. LOTHAR MEYER, Professor of Chemistry in the Uni- 

Tibingen. Translated by P. Puitties Bepson, D.Sc. 

(Lond.), &c., Pre fessor of C hemistry in the Durham College of Science ; 

and W. Carterton Wittiams, B.Sc. » Professor of Chemistry in the 
Firth College, Sheffield. 8vo, gs. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Feap. 8vo. 


Part I. Introductory. 1s. 6¢. | Part I1I.-Metals, and Allied Bodies. 3s. 6d. 
Part II. Non-Metals. 2s. 6d. | Part IV. Carbon Compounds. 4s. 


A MANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Edition. Revised, with the 
Recent Discoveries Incorporated, by W. Crookes, F.R.S. With 201 
Illustrations. 8vo, 31s. 6d. 


ROCKS CLASSIFIED AND DESCRIBED: 
a Treatise on Lithology. By BERNHARD VON COTTA. With 
English, German, and French Synonyms. Translated by Puitip HENRY 
Lawrence, F.G.S., F.R.G.S. Reprinted without alteration from the 
Second Edition. Crown 8vo, 145. 


GANOT’S ELEMENTARY TREATISE ON 


PHYSICS, Experimental and Applied. ‘lranslated and Edited by 
E. ATKINSON, Ph.D., F.C.S. Fourteenth Edition, Revised and 
Enlarged. With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, 
155. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formula, expressed in the 
of daily hfe. ‘Translated and Edited by E, ATKINSON, Ph.D., 
F.C.S. Seventh Edition, with 37 Pages of New Matter, 7 Plates, 
569 Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6d. 


LESSONS IN ELEMENTARY MECHA- 


NICS. Designed for the Use of Schools, and of Candidates for the London 

Matriculation, and other Examinations With 52 Examples and nearly 

500 Exercises and Questions from the Matriculation Examination 

Papers of the London University, &c. With Answers, and 121 Wood- 

cuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Feap. 8vo. 3s. 6d. 
*,* Key for Teachers only, price 5s. net. 


ELEMENTS OF DYNAMICS (Kinetics and 
Statics). With numerous Exercises. A Text-book for Junior Students 
New Edition, Revised and Enlarged, with Appendix. By the Rev. J. 
L. ROBINSON, B.A., Chaplain and Naval Instructor at the Royal 
Naval College, Greenw; ich. Crown 8vo, 6s. 


PRINCIPLES OF MECHANICS. By T. M. 
GOODEVE, M.A., Professor of Mechanics at the Normal School o/ 
Science and the Royal School of Mines. New Edition, Re-written and 
Enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo. 6s. 


By W. Ostwa.p, Professor of | 


THE ELEMENTS OF MECHANISM. By 
T. M. GOOUDEVE, M.A. With 342 Woodcuts. New Edition, Revised 
and Enlarged. Crown 8vo, 6s. 


ELECTRICAL ENGINEERING FORELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 
School of Science, and A. BROOKER, Instructor on Electrical Engi- 
neering at the ‘lelegraphists’ School of Science. With 307 IIlustrations. 
New Edition. Crown 8vo, ros. 6d. 


THE MARINE STEAM ENGINE. A 
Treatise for the Use of Engineering Students and Officers of the Royal 
Navy. By RICHARD SENNETT, R.N., formerly Engineer-in- 
Chief of the Royal Navy. Second Edition. With 261 Illustrations. 


8vo, 21s. 


BOTANY. By ALFRED W. BENNETT, M.A., B.Sc., F.L. 
Lecturer on Botany at St. Thomas's Hospital ; and GEORGE 
MURRAY, F.L.S., Senior Assistant, Department of Botany, British 
Museum ; Examiner in Bots uny, Glasgow University. With 378 Illus- 
trations. 8vo, 16s. 


OLD AND NEW ASTRONOMY. By Ricuarp 
A. PR.ICTOR and A. COWPER RANYARD. With 31 Plates and 
472 Illustrations in the Text. 4to. 36s. 


THE SYSTEM OF THE STARS. By Acvyes 


M. CLERKE, Author of ‘‘ A History of Astronomy during the Nine 
teenth Century.” With 6 Plates and 50 Woodcuts. 8vo, 21s. 


BUILDERS’ WORK AND THE BUILDING 


TRADES. By Colonel H. C. SEDDON, Superintendin- 
Engineer, H.M.’s Dockyard, Portsmouth ; vik in Buil- ting Con- 
struction, Science and Art Department, South Kensington ; Assistant 
Examiner, H. M.’s Civil Service Commissioner ith us 
trations. Medium 8vo, 16s. 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


_NOTES ON BUILDING CONSTRUCTION. 
Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 


Parr I. FIRST STAGE, OR ELEMENTARY COURSE. With 
552 Woodcuts. 6d. 

Part Il. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED CUURSE. With 479 Woodcuts. 10s. 6d. 

PartIII. MATERIALS. Advanced Course, and Course for Honours. 
With 188 Woodcuts. 21s. 

Part IV. CALCULATIONS FOR BUILDING STRUCTURES 

Course for Honours. With 597 Woodcuts. 155. 


London: LONGMANS, GREEN, & CO. 


Printed by RicHarD-CLav anp Sons, LimiTep, at 7 and 8 Bread Street Hill, _— Victoria Street, in the City of London, and Published by 
MAcMILLAN AND Co., at 29 Bedford Street, London. W.C., and r12 Fourth Avenve, New VYork.—Tuurspav, April 6, 1893. 
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A PHILOSOPHICAL APPARATUS FOR 
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CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WriGHT. Second | 
Edition, A Complete Guide to the Use of the Magic Lantern, the | 
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COUNTY BOROUGH OF CARDIFF 
PUBLIC MUSEUM AND ART 
GALLERY. 


APPOINTMENT OF CURATOR AND SECRETARY. 


The Museum Committee of the County Borough of Cardiff require the 
services of a CURATOR ofthe Museum and Art Gallery, who will also act 
as SECRETARY to the Committee. The gentleman app inted will be 
required to devote the whele of his time to the duties, and must be competent 
to Catalogue the contents of the Museum and Art Gallery, and to collect 
Specimens for the Museum. 

The Salary will commence at £200 per annum, rising by annual increments 
of £10 to £250 per annum. 

Preference will be given to Applicants who have previously held Office in 
a Museum. The person appointed will be required to enter upon his Duties 
at once. 

Applications, stating Age and Qualifications, accompanied by not more 
than five recent Testimonials as to character and fitness forthe Appointment, 
must be sent to the Secrerary, The Museum, Cardiff, and delivered on or 
before MONDAY, MAY 1, 1893. 


By Order, 
JOHN BALLINGER, Secretary fro. tem. 
Cardiff, April 7, 1893. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May t. 

The Hospital is the largest in the Kingdom; nearly 800 beds are in 
constant use. 

APPOINTMENTS.—House Physicians, House Surgeons, &c. Forty 
of these Appointments are made annually. Dressers, Clinical Clerks, &c., 
appointed every Three Months. All are free to Students of the College. 

olders of Resident Appointments have Free Board 

SCHOLARSHIPS AND PRIZES.— Twenty-four Scholarships and 
Prizes are given annually. Students entering in May can compete for 
the Entrance Scholarships in September. 

Special arrangemenis have been made to enable Students entering in May 
to present themselves for examination in July. 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A_ reduction of 15 Guineas is made to the sons of Members of the 
Profession 

The Metropolitan and other railways have stations close to the Hospital 
and College. 

For further information apply personally or by letter 


to 
Mile End, E MUNRO SCOTT, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence on MONDAY, MAY 1. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in Octuber. 

There are Prizes and Scholarships of the value of £300 All Appoint- 
4.ents are »pen to Students, without extra charge. 

a Classes for the Examinations of the University of London are 
held throughout the year. 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary's Oltice. 

Prospectuses and all partlouions may be obtained from the Medical 
Secretary, Mr. G. KENDLE. 

G. H. MAKINS, Dean. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF MEDICINE. 
The SUMMER SESSION beyins on MAY 1. 
The work is arranged so that a student may advantageously begin the 
Science part of the Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


E. A. SCHAFER, F.R.S., Dean of the Faculty. 
J. M. H »/RSBURGH, M.A., Secretary. 


GRESHAM COLLEGE, 


BASINGHALL STREET, E.C. 

A Course of Lectures on Special Applications of the Laws of Chance will 
be given as fullows :— 

Tuesday, April 18, Joun VeNN, Esq., Sc.D., F.R.S., On Frequency 
Curves, their Nature, Variety, and Use.” 

Wednesday, April 19, Prof. W. F. R. Weldon, M.A., F.R.S., ‘Chance 
in the Field of Biology.” 

Thursday, April 20, the Rev. W. A. Wuirwortn, M.A., “ On some 
Points in the Philosophy of Chance.” 

Friday, April 21, Sir Ropert S. Batt LL.D., F.R.S., ‘‘ Probability as 
he Guide of Astronomers,” 


The Lectures, which commence at 6 pm, are Free to the Public. A 
detailed Syllabus may be obtained at the College. 
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| THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT. S.W 


Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Telegrams—“ Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. i 

The First Year’s Course is arranged to qualify Students f-r entering 
Cooper’s Hill, the Central Institution Engineering College, or the Roya! 
Sch ol of Mines. 

Forty one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very compl I ies and Dynamo- 
room, and als» with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. = 

Stadents are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


LONDON S:HOOL OF MEDICINE 
FOR WOMEN. 
30 HANDEL ST., BRUNSWICK SQUARE, W.C. 


LECTURESHIP on CHEMISTRY vacant. 
Applications for the Po.t to be sent with two Testimonials to the 
SECRETARY. 


DIAGRAMS for LECTURERS, ILLUS- 
TRALI -NS for AUTHORS, quickly and artistically done.—* J. S.,"’ 
19. Waldegrave Road Brighton. 


LECTURE DIAGRAMS, Tabular or Pic- 
torial, f r Medical and Scientific Lectures, enlarged from Bo ks or 
Drawings. Reterences to Lundon Lecturers.— Miss Inps, 4 Brunswick 
Square, W.C. 


A Fine Binocular Microscope (Largest) by 
Ross, with Apparatus and High-class Objectives from 2 inch to ,',. 
Objects fitted in Cabinets, &c. Cust nearly £200. To be sold cheap. 
Equal to new—HuGues, Brewster House, Mortimer Road, Kings- 
land, N. 


To Collectors and Buyers of Precious and 
Fancy Stones. —R C. NOCK »LD, Diamond and Oriental St ne Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men -toues, cut and uncut. Fine Collection of Coloured Diamonds, 


MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor coeruleus, Spongilla 
fluviatilis, Brachionus pala, young Colonies of Cristatella mucedo, and 
other beautiful objects Amoeba, Hydra, Vaucheria, and other types 
(Animal and Vegetable) for Students. Specimen Tube, with Drawing 
and Description. One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading | ext-books, in B..xes, with Trays. 


60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price Listof Minerals, Rocks, ana Stratigraphical Seriesof Fossils 
Post Free. 


ROCK SECTIONS for the MICROSC PEtrom 1s. 6d. each, Post Free 
CaTALOGUBS GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREE1, LONDON, E.C. 
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Sale by Auction. 


TUESDAY, APRIL 25. 
THE VALUABLE COLLECTION OF EXOTIC LEPIDOPTERA 
FORMED BY A. DICKSEE, ESQ. 


MR. J. C. STEVENS will Sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
APRIL 25, at haif past 12 precisely, the very Select and Valuable 
Collection of Exotic Butterflies belonging to Arthur Dicksee, Esq., 
who is giving up collecting, comprising many Rare Species, especially 
rich in Ornithoptera, Papilio and Morplio, and in exceptionally fine 
and perfect condition, together with the Cabinet Drawers and Boxes in 
which they are arranged. Also a small series of fine bred specimens of 
P. Dispar and other British Lepidoptera, Insects in Papers, Shells, 
Minerals, and other Natural History Specimens, Cabinets, &c. 


On View day prior, 10 till 4, and Morning of Sale, and Catalogues had. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


REVISED PRICE LIST NOW READY, POST FREE. 


Attention is called to the following as indicating the Range and Price of 
the Series: — 


Alcyonium .. gd.percolony. | Lefas (large)... 4s. 6d. per dozen. 
Adamsia rondeletii 5s. per dozen. Nebalia 15. 6a. 


we 9° ga (very large) .. 15. each: 
cee 208. Palinurus (12 inches)... 2s. each, 
Asterias rubens .. 58. 2 | Gaiathea (large sp. 24 8s. per doz. 
| Clavellina 2s. per bottle. 
Sipunculus 35. 6d. Ascidia 58. per dozen. 
Arenicola .. 25. 6d. Mya (Lutraria) 
Scyllium (preserved) 6s. | Haliotis 45. to 6s. 6d. 
Feetal Acanthias 6s. 6d. Loligo media — 

40s. per hundred. Lacerta ove 125. 


SINEL & HORNELL, Biological Laboratory, uy. 


CONCHOLOGY. 


Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


JAMES R. GREGORY, | 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens, 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 


And may be had p pst free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. Late 277 STRAND 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite. 
interesting Quartz Crystals inclosing Rutile and other Substances, anc a 
Very Fine Rock Crystal Ball, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, one 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. Cot.ections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
1os. Rabbits and other objects for Biological Study supplied. Card-Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro-Rock 
Slides New to Stock :—Schistose, Elzolite, Syenite, Norway : Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


HOLLOWAY'S OINTMENT 


REMEDY 


For BAD LEGS, BAD BREASTS, STS, OLD WOUNDS, SORES anda 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEU MATISM,and al! Skin Diseases itis unequalled. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


NOTICE. oud business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 
Lonpon.” 


SUBSCRIPTIONS TO ‘‘NATU RE.” 


& 
To ALL PLAcES ABROAD :— 


CHARGES FOR ADVERTISEMENTS, 


£e 

Three Linesin Column ......-. 0 2 6 
Per Lineafter ......- oo 9 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Halfa Column ... 115 0 
Halfa Page,oraColumn .....- 3 
° 


Whole Page... ee 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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SWAN SONNENSCHEIN & CO. 
NEW SCIENTIFIC TEXT-BOOKS. 
BIOLOGY (TEXT-BOOK OF ELEMEN. 


TARY). By H. |. CAMPBELL, M D. (of Guy’s). 136 Cuts. 66. 
EMBRYOLOGY OF MAN ND MAM- 
MALS (TEXT-BO)K OF.) By Dr. OSCAR HERTWIG. 339 
Figures and 2 Coloured Plates. e218 


GEOLOGY: Text-Book of Comparative. 


By Prof. KAYSER and PHILIP L the Fellow of St. John’s Col- , 


lege, Canbridge 50% Ilustrations. 

PETROLOGY (TEXT- BOOK OF). By F. 
H. HATCH, Ph.D., F.GS. 86 Cuts. 7s 

a INTRODUCTION to the STUDY 
of. By the Same. Second Edition. 35. 6c 

——— PE TROGRAPHICAL TABLES. By 
Prof. ROSENBUSCH. 4to, Limp Cloth 

PHYSIOLOGICAL PSYCHOLOGY: In- 


troduction to. By Dr. T. ZIE HEN. 21 Illustrations. 6s. 
**We wart such a book badly.""—A atur 


TREATISE ON PUBLIC HEALTH, and 
its Applications in England, France, Belgium, Germany, Austria, 
Sweden, and Finland. By Urs. PALMBEKG and NEWSHOLME. 
182 Il!ustrations. 215. 

“A most useful work.” —Lancet. 
‘A book which should be in the library of every oue interested in the work 
of Sanitary science.""—//ygiene. 


SWAN SONNENSCHEIN & CO., Paternoster Square, London. 


GEOLOGICAL WORKS ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


QUARTERLY JOURNAL OF THE GEOLOGICAL 


SOCIETY. Vols. 18 to 21, 23, 26, 27, 30 to 34, 35 parts 1 to 3, 36 parts 
1 to 3, 37. 38 part 2, 39 7 1, 40to47. 6vols. bound, the rest as pub- 
lished. 1862-91. 


GEOLOGICAL MAGAZINE, 1879, 1881 to January 1892. 
11 vols., Cloth, the rest = parts. £3 
GEOLOGIST, TH A Popular Monthly Magazine of 
Geology. Nos. 2 to 57, 59, and 60. 48 numbers. 1858-62. 155. 
BRODIE. History of the Fossil Insects, 1845. 8s. 
DE LA BECHE., The Geological Observer, 1851. 145. 
DE LA BECHE. Geological Manual, 1833. 45. 6d. 
CRSLAICAL RECORD, 1874, 1875, and 1876. 3 vols. 


GEIKIE. Text-book of Geology, 1882. 12s. 

—— Principles of Geology. Eleventh Edition. 2 vols. 
1872 2 25. 

MILLER. The American Paleozoic Fossils, 1877. 45. 6d. 

SALTER. Catalogue of Cambrian and Silurian Fossils. 
Preface by Adam Sedgwick. 1873. 7s. 6d. 

SCROPE. On Volcanos, 1872. 7s. 64. 

WALLACE, A. R. Island Life. 8vo. 1880. 12s. 


The GEOLOGY and PALEONTOLOGY 
of QUEENSLAND and NEW GUINEA With 68 Flates and a 


Geological Map. By R. L. JACK and R. ETHERIDGE, Jun. 
Vols. 4to, £2 25. 


DULAU & CO., 37 Soho Square. 


Instrument Company, Cambridge. 


3 


Address all communications Instrument Company, 


Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


PLATTNER'S COMPLETE BLOWPIPE LABORATORY. 
For Geologists, Mineralogists, Prospectors, &c. 


For Quantitative and Qualitative Analysis ; comprises Collap- 
sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 
Chemicals. The Tools in Polished Mahogany cases, lined with 
cloth, locks and keys. The complete set contained in a solid | 


black leather travelling case. Very compact, £25 12s. 6d. 
WILLIAM HUME, 1 Lothian Street, Edinburgh. 


| COMPLETION OF THE UNIVERSAL ATLAS. 


Now Ready, Complete in 1 Vol., strongly Bound in Cloth, 
Price 30s. net ; or Bound in Half-Morocco, 35s, net. 


THE UNIVERSAL ATLAS. 


A NEW AND COMPLETE 


GENERAL ATLAS of the WORLD. 


With 117 Pages of Maps, handsomely produced in Colours, and 
a Complete Index to about 125,000 Names. 


**Unrivalled for combined excellence and cheapness.’’— 
Daily News. 


“An admirable atlas; probably the best for its price yet 
published. The Indian maps—and, indeed, all the 
maps of the British Empire—are admirably full. We 
congratulate Messrs. Cassell on a great work successfully 
achieved.” —.Sfectator. 


**Nothing like it has been seen before at the price, and, 
apart from the price, nowhere else can the changes made in 
political geography, or the geographical discoveries made in 
recent years, be found embodied. It has been a colossal enter- 
prise. Every map is up to date, not only in such vast 
territories as Equatorial and southern Africa, but in regard to a 
matter so limited in area as the fishery dispute in Newfoundland, 
where the French shore is clearly marked.” —Bvradford Observer. 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON. 


“JOURNAL OF THE INSTITUTION OF 


ELECTRICAL ENGINEERS. 


Edited by F. H. WEBB, Secretary. 


Part CIV. 


Containing the conclusion of the discussion on Prof. J. A. Fleming’s 
Paper, ‘‘EXPEKIMENTAL RE&tStARCHES ON ALTERNAIE 
CURRENT TRANSF /RMERS, ” and his Reply.—** TESTING AND 
WORKING ALIERNA1OKS.” by W. M. Mordey, Member, and Dis- 
cussion thereon.—Also tw» interesting Original Communications, viz , 
“NOTES ON A SELENIUM CELL,” by E. O. Walker, C.LE 
Member; and NEW DANGER [uv WHICH UNDERGROUND 
WIKES IN INDIA ARE EXP )SED, by C V. Luke. C.1.E., Member. 
—Classified List of Articles relaung to ELECERICITY and MAG. 
NETISM contained in some of the principal Technical Journals during the 
months of January and February, 1893, and Abstracts of some of those 


| published during the months from June to December, 1892. 


Price Two Shillings and Sixpence. 
Messrs. E. & F. N. SPON, 125 Strand, W.C. 


-Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, King William Street, Strand 


Just Published, Price 3s. 6¢., Post Free. 


MAP OF RIVER BASINS, ENGLAND 
AND WALES, in Groups. By C. &. DE RANCE. 
Assoc. Inst.C.E., F.G.S., F.R.G.S., F-K Met.s5oc , &c 


J. E. CORNISH, ~ St. Ann’s Square, Manchester. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, 13. 


SCIENCE INSTRUMENTS. 


Mat mes MATICAL Society, at 8.— Toroidal Functions: A. B. Basset, | 


F. &.S.—To Inscribe in One of Two Given Triangles a Triangle similar to 
the J. Griffiths. 


Rovat InstiTuTIon, at 3.—The Atmosphere: Prof. Dewar, F.R.S. 


FRIDAY, Aprit 14. 
Rovat AstrRoNOMICAL Society, at 8 


{ truTION oF Civit. ENGINEERS, at 7.30.—The Manufacture and 
Efficiency of Armour-Plates: D. Carnegie. 


Rovat InsrirutTion, at 9.—Seals: Sir William H. Flower, K.C.B., 


SATURDAY, Arvrit 15. 


Royat InsrituTion, at 3.—Some Applications of Electricity to Chemistry 
(the Tyndall Lectures): James Swinburne. 


MONDAY, Aprit 17. 


Society or Arts, at 8.—Some Masters of Ornament: Lewis Foreman 
Day. 


Vicrorta InstiTuTe, at 8.—Comparison of Asiatic Languages: Major 
C_nder. 


TUESDAY, Apri. 18. 
ociETy oF Arts, at 8.—The Philippine Islands: H. A. McPherson. 


ane )LOGICAL Society, at 8.30.—Notes on the Genus Sipunculus: Arthur 
Shipley. 


au SratisticaL Sociery, at 7.45 (at 28 Jermyn Street, S.W.)—Prices 
of Commodities during the Last Seven Years: Augustus Sauerbeck. 


MINERALOGICAL Society, at 8.—Notes on the Optical Characters of the 
Globubtes and Spherulites of Lithium Phosphate and some other Salts: 
Lieut.-General C. A. McMahon.— hemical Analysis of Fergusonite 
from Rakwana, Ceylon: G. T. Prior.—On the Mode of Occurrence of 
Gold in Veins, principally as regards its Paragenesis: Henry Louis. —On 
the Discovery of the Meteoric Iron of Nejed, Centrai Arab.a: L. 
Fletcher, F.R.S. 


InstiruTION oF Civit, ENGINEERS, at 8.—Monthly Reception by the 
and Council.—Steam-Engine Trials. (Discussion.): the late P. 
Willans. 


Roya. INstITuTion, at 3.—Symbolism in Ceremonies, Customs, and Art : 
Dr. John Macdonell. 


WEDNESDAY, Aprut. 19 


Socisty or Arts, at 8.—Some Economic Points in Connection with Elec- 
tricity Supply: Gisbert Kapp. 

RoyaL METEOROLOGICAL Sociery, at 7.—The Direction of the Wind over 
the British Isles, 1876-80: F. Campbell Bayard.—Notes on Photographs 
of Lightning taken at Sydney Observatory, December 7, 1892: H. C. 
Russell, F.R.S.—Notes on Lightning Discharges in the Neighbourhood 

of Brist 1, 1892: Dr. Ernest H. Cook.—Constructive Errors in some 

Hygrometers : W. W. Midgley. 


ovat Microscorica Society, at 8.—A New Tapeworm, Tznia echidna : 
Prof. D'Arcy Thompson.—On the Foraminifera of the Gault of Folke- 
stone: F. Chapman. 


THURSDAY, 20. 
Society, at 4.30. 


Linnean Sociery, at 8.—The Subterranean Crustacea of New Zealand, 
with some General Remarks on the Fauna of Caves and Wells: Chas. 
Chilton.—Notes on the Anatomy, Physiology, and Histology of the 


Chernetida, with Special Reference to the Rudimentary Stigmata, and | 


toa New Form of Trachea: H. M. Bernard. 


CueEmMIcAL Society, at 8.—A Contribution to the Chemistry and Physiology | 


of Foliage Leaves: Horace T. Brown, F.R.S., and Dr. G. Harris 
Morris. —The Interaction of Alkali Cellulose and Carbon Bisulphide— 
Cellulose ‘Uhio-carbonates : C. F, Cross, E. J. Bevan, and C. Beadle.— 
And other Papers. 


ixsriru tion oF Civit. ENGINEERS, at 2.—Students’ Visit to the Croydon 
Irrigation Farm at South Norwood, and subsequently to the Well and 
Reservuir at Addington (Train leaves Victoria for Norwood Junction at 
1.8 p.m.) 


INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—General Meeting, 
Roya InsTiruTIon, at 3.—The Atmosphere: Prof. Dewar, F.R.S. 


FRIDAY, Apri 21. 
IxsTITUTION OF MECHANICAL ENGINEERS, at 7.30. 


Rovat InsTiTUTION, at 9.—Possible and Impossible Economies in the 
Utilisation of Energy: Prof. A. B. W. Kennedy, F.R.S. 


SATURDAY, Arvrit 22. 


Roya Boranic Socigry, at 3.45. 


ovat Insrirution, at 3.—Some Applications of Electricity to Chemistry : 
James Swinburne. 


KNOWN 


An Illustrated, Priced, and Descriptive Catalogue of the Instra- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREF. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical. 
Telephones. Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
LarcE CaTALoGugs, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 74. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 
London Address: 12 FENCIIURCH STREET, E.C. 
(W. B. ALLISON, Acent.) 1876. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council ct 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and ‘Finish, at the most Moderate Prices. 

Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr CarrenTeRr, Esq., Prof. Forses. New 
Triple constructed for B. J. Macpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. Gratran 
Gutnness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, s¢. Smaller do., 6¢. Pamph- 
lets Free.—HUGHES, Spreciacist, Brewster House, Mortimer Road, 
N. 


BEST INK (DICHROIC) 
BLACK 
INK 


When this Ink is used writing 
becomes a pleasure. 


May be had from-all Stationers. 


“In Jars, 6d., is., & 2s. each, 


| Can be obtained in London, through Messrs. Barciay & Sons, Farringdeu 


Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


33 
OPTIMUS 
Pictures 4} by 3} inches. 
May be used on Tripod or in hand. PHOTOG RAPH IC 
Carries Price, with 
six dry Rapid View OUTFITS. 
plates. 
—— £2 15s. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Focussing a Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
Screen, With Rapid and best Waterproof Case. 
View Finder, Rectili For Plates 4} by AO 
CARDEN, LON DON. 


By Appointment to the Royal Institution of Great Britain. 5 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 10s, 


Catalogue of 340 Illustrations by post, 6d. 


MESSRS. MACMILLAN AND CO.’S PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


MR. Rk. LACHLAN.—AN ELEMENTARY TREATISE ON MODERN 
PURE GEOMETRY. By R. LACHLAN, M.A,, late Fellow of Trinity College, Cambridge. 8vo, 9s. 


MR. J]. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 


JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 


GLASGOW HERALD.—“ Mr. Edwards always striveS to make matters plain, but in a thoroughly scientific manner, much to 
the fu'ure advantage of the genuine student. The book is worthy of strong commendation.” 
SCOTSMA N.—*‘ It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 


of those «ho are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 
heavier text-books in large classes.” 


PROF, G. W. JONES—LOGARITHMIC TABLES. By Prof. Grorce 
WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 


PROF. W. B. SMITH.—INTRODUCTORY MODERN GEOMETRY OF 


POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics and 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 


SCOTSMAN.—‘* The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 
and more interested in the intellectual aspects of the science. The book may be heartily recommended to the attention of teachers 


er A NEW ELEMENTARY ALGEBRA. 
PROF. N. F. DUPUIS.—THE PRINCIPLES OF ELEMENTARY ALGEBRA. 


By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 
Cana‘a, Crown 8vo, cloth, 6s. 


SCOTSMAN.—* It is distinguished among works of its kind by the care and fulness with which it explains first principles. 
It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—*“ A book for which there was room ; a book, too, which would deserve popularity in spite of any competition.” 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 


Professor of Physics in the University of Pennsylvania. 8vo, 21s. 
NATION :—* The arrangement of subjects treated and the names given them make the work specially noteworthy as an 
exponent of modern views in physics. While these views are not in themSelves new, they here form what we believe is essentially 
a new classification of the subject for purposes of study and instruction, based on the most recent views of energy considered as 


being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit, 
£10 its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness,” 
£12 
£15 FOR ADVANCED STUDENTS IN ELECTRICITY. 
MR. O. HEAVISTIDE—ELECTRICAL PAPERS. By Otiver Heavisipe. 
2 vols., 8vo., 30s. net. 
— MANCHESTER GUARDIAN :—“‘ One is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which : 
y are little known even to mathematicians of high attainments.” 


NEW AND ENLARGED EDITION. 
MR. D. E. JONES.—EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc. 


late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarged. 
18mo. 35. 6d. 

‘* The present edition,” says the author in the Preface, ‘* has been carefully revised, and some sixty pages of additional matter 

have been added. The examination questions at the ends of the chapters have been replaced by new sets of problems from recent papers.” 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 
Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, 10s. net. 

GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . 

It will be found of great value, both in facilitating the work of the student, and, on account of its consistent notation, in guarding 

the draughtsman against mistakes.” 

SCOTSMAN:—“ The book is clear and explicit. It should serve admirably as an elementary text-book for students of 
engineering.” 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales. Vol. II., in two Parts, 8vo, 255. 
Vol. J., already published, price 12s. 6d. 

** 7 have given, inthis second volume,” Prof. Gray explains in his Preface, ‘‘ accounts of experimental investigations in which / 
have tried to place before the reader, not merely a skeleton of the method followed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the mode in which they were overcome, the corrections 
made, and the reduction of the observations to the final result. Thus I have described the researches of Lord Rayleigh, Rowland, 


h to J. J. Thomson, and others, on the absolute measurement of currents, the determination of the ohm and of v, the practical 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the magnetic researches of Hopkinson 
eds and Ewing, and the discoveries of Hertz in electrical radiation. In all cases it has been my aim, avoiding really unimportant detail, 
the to describe the events of the investigation, and especially the manner in which practical difficulties were met as they arose ; for in this 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceeding has however 

GE rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


NEW BOOK BY PROF. OLIVER LODGE. 
PROF. LODGE.—PIONEERS OF SCIENCE. By Otiver Lopace, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations. Extra 


= Crown 8vo. 75. 6d. 

A course of lectures on the lives of epoch making men, principally in the Department of Astronomy, giving an account of their 
h a work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dark to Day- 
vith light,” consists of nine lectures on the men from Copernicus to Newton, especially Tycho, Kepler, Galileo, Descartes, and aims at 
ai explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 


course consists of nine lectures on such subjects as the Velocity of Light, Herschel and the Stars, the discoveries of Asteroids and of 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons of 
literary education. 

NATIONAL OBSERVER.—“ The present work is in marked contrast with most popular science ; it is accurate, yet it is : 


gracefully written.” 
NATURE.—“ An admirable introduction to the study of astronomy, and no better gift fora beginner could well be chosen ; 
es. while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 


their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficult 
and invidious, or we would distinguish the lectures on Newton and those on tides as models of what such popular scientific 


expositions should be.” 
MACMILLAN AND CO., LONDON. 
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MUTTON VEAL & CHICKEN, 


SRASTURTLE Sour & JELLY 
——,MEAT LOZENCES 


NEW AND INTERESTING MICROSCOPIC OBJECTS. 


An excellent relish for “‘fish, flesh, 
and fowl.” 
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Bacillus Typhi Abdominalis ‘ 3 0 Protonema of Moss 
Bacillus of Diphtheria (L»filer) False Membrane from a Chita « © 3 0 Type-slide of 400 different Species of Diatoms, the name 1¢ photo- 
Bacillus of Leprosy in Section of Skin wo © 30 graphed on the slide, under each specie, in case. 5 © co 
Mildew in Stem, of Wheat (Puccinia graminis) woe exe ow © £ O Type-slide of 80 different Species of Diatoms, the name ¢ photo- 
Fertile Spike of Chara .. o1%8e graphed on the slide, under each specie, in case . a 2 
on par (Pe ronospora infestans) Group of about 150 Diatoms from Sendai, Japan, very perfect — 
ungus on Leaf of Berberry (Zicidinm Berberidis) 
Group of 12 different Soedine of Foraminifera on one Slide, very Beautiful Groups composed of Eggs of Butterflies, Moths, &c. . 0 Ic I 
perfect ... Set of 24 Botanical T arranged 
Stem and Petiole of Virginia Creeper, ‘showing defoliation = @8 ® for the use of Students, in case r 40 


Sieve Tubes in Vegetable Marrow... ° 
CLASSIFIED List, representing a Ss tock o 40,000 First-class Objects sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT'S MICROSCOPE is suitable for i pu with the highest powers. The quality and 


Workmanship is the finest —— and it is unequalled for stability and con ion by any other medium size or Students 


Instrument. Price from £4 
‘WATSON & SONS’ VAN - HeURCK MICROSCOPE combines every Mechanical Convenience with the utmost Precision in all the Working parts 
and is Unsurpassed for Photo-Micrography and all Research of the most delicate nature. 
Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application te 


W. OPTICIANS TO HER MAJESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 


Exhibitions for Excellence of Manufactures. AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
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COCOA 


60 Prize Medals Awarded to the Firm. 
| ge CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RicHarp CLay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AnD Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, April 13, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
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THURSDAY, 


No. 1225, VOL. 47.] 


Registered as a Newspaper at the General Post Office.} 


NEWTON & CO’S 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 

Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) 
ASTRONOMY. Knowledge”’ Series.) 
AGRICULTURAL B)TANY. (Photo-micrographs. ) 
LIFE-HIS'1ORY OF WHEAT. (Photo-micrographs. ) 
INJURIOUS INSECTS. (By Miss 4 MEROD.) 
BEES AND BEE CULTURE. (By T. W. Cowan, Esq.) 
TRIP KOUND THE WORLD. (By Howarp FARMER, Esq.) 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. Slides.) &c., 


Contains, also, particulars of the most recent 
SCIENTIFIC LANTERNS, 
PROJECTING MICROSCOPES 


PROJECTING POLARISCOPES, 
&<., Be. 


NEWTON & CO.,, 
(e Y SPECIAL APPOINTMENT TO THE ROYAL INSTITU TION) 


SFE STREET, LONDON. 


NOW READY.—1s., Post Free. 


GRIFFIN’S CATALOGUE 


APPARATUS. 


Royal 8vo, 144 Pages, with over 400 Illustrations. 4s. Post Free. 


JOHN J. GRIFFIN & SONS, -2 
22 GARRICK STREET, LONDON, W.C. 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


APRIL 20, 1893. 


[PRICE SIXPENCE. 


[All Rights are Keserved. 


NALDER BROS. Sz Co., 
16 RED LION ST., CLERKENWELL, LONDON, E.C. 


Telegraphic Address, Secohm, Lonaon. Telephone No. 6779. 


Ayrton Mather D’Arsonval Galvanometer. 
ELECTRICAL 


AND 


SCIENTIFIC 


INSTRUMENT 
MAKERS. 


PRICED 
CATALOGUES 


ON 


APPLICATION. 


METEOROLOGICAL INSTRU MENTS 


ative Tables 
vated by 


Hundred Engravings, 
Cloth, Gilt Lettered, price 5s. 6d. 
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NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 


45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION begins on MONDAY, MAY 1. 
The Hos spits al contains 605 beds, of which soo are in constant occupation. 
Special Classes are he ld for Students preparing for the «xam_nations of 
the University of London and other Higher E xaminati ons. 
APPOIN MI: NV's.—All Hospite al Appointments are made strictly in 
accordance with the merits of the Candidates, and without extra payment. 


ENIRANCE SCHOLARSHIPS in September 1893.—l'wo Open 
Scholarships in Arts, one of the Value of £100, open to Candidates under 


20 Yearso! Age; and one of £50, open to Candi dates under 25 Years of 
Age. Two Open Scholarships in Science, one of the Value of £1:0, and 
another of £60, open to Candidates under 25 Years of Age 

PRIZES are awarded to Students ip their various years, amounting in the 
aggregate to more than £550 

DENTAL SCHOOL.—A_ Dental School is attached to the Hospital 
which affords to Students all the instruction required 
Dental Surgery. 

COLLEGE. —The Residential College accommodates ab Fifty Students 
in addition to the Resident Staff of the Hospital, and contains a large 
yy Hall, Reading Rooms, and Gymnasium, for the use of the Students* 
Club 

For Prospectus and further information apply to the Dean, Dr. Suaw, 
Guy’s Hospital, London, 3. E. 


ST. THOMAS’S HOSPITAL “MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence on MONDAY, MAY 1. 
Students entering in the Summer are eligible to compete ‘for the Science 
Scholarships of £1s0 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £300 
ments are »pen to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
reld throughout the year. 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

G. H. MAKINS, Dean. 


All Appoint- 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

Students entering then are eligible to conpete for tie Entrance Scholar- 
ships in September and October. Twenty-four Scholarships and Prizes are 
offered annually 

Special arrangements are made to meet the requirements of Students enter- 
ing in the Summer Session 

A reduction of 15 Guineas is 
Profession. 

For Prospectus and full particulars apply to Mile End, E. 


MUNRO SCOTT, Warden. 


allowed to the sons of Members of the 


Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. 

The work is arranged so that a Student may advantageously begin the 
Science part of the Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 


E. A. SCHAFER, F.R.S., Dean of the Faculty, 
J. M. Hy )RSBURGH M. A., Secretary. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGY. 
Director of the Laboratory, Prof. CrooksHank, M.B. 
Demonstri ator, Dr. HEWLETT. 
The Laboratory is open daily n toa.m, to5 p.m. forINSTRUCTION 
and ORIGINAL RESEARCEt 

Attendance fur one month, i 5s 
Special Post, Graduate Course, Fridays, rt a.m. to 1 p.m., £2 25. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to9 p m., £2 2s. 
For Syliabus apply to the SECRETARY. 


THE FIRST ANNUAL GENERAL MEETING OF THE 
HAUSA ASSOCIATION 


Will be held, by kind permission of the ARCHBISHOP OF CANTER- 
BURY, in the Library,” Lambeth Palace, on SATURDAY, APRIL 22, at 
12 noon precisely. 
Lord ABERDARE in the Chair. 
Speakers :—Sir G. the Bisnor 
Darwin, M.P., Mr. H. M. Sranvey, and others. er 
All who are interested in hearing of the work of the Ass ciation are invited 
to attend. 


Down, Major L, 


NATURE 
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| COUNTY BOROUGH OF CARDIFF 
PUBLIC MUSEUM AND ART 
GALLERY. 
APPOINTMENT OF CURATOR AND SECRETARY. 

The Museum Committee of the County Borough of Cardiff require t 
services of a CUKATOR ofthe Museuin and Art Gallery, who will also a: 
as SECRETARY to the Committee. The gentleman app inted will | 
required to devote the whole of his time to the duties, and must be competent 
to Catalogue the contents of the Museum and Art Gallery, and to colle: 
Specimens for the Museum 

The Salary will commence at £200 per annum, rising by annual increment 
of £10 to £250 per annum. 

Preference will be given to Applicants who have previously held Office i 
The pers» appointed will be required to enter upon his Dutik 


at once. 

Applications, stating Age and Qualifications, accompanied by not more 
than five recent Testimoniz als as to character and fitness forthe Appoi otment, 
must be sent to the Sec. eTary, The Museum, Cardiff, and delivered on « 
before MONDAY, MAY +, 1893 

By Order, 
JOHN BALLINGER, Secretary Aro. tem 


Cardiff, April 7 


THE ELECTRICAL | 


AND 


ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 ROAD, EARL’S 
COURT, 


Princirpat—G. W. B.Sc., M.1.E.E. 
Telegrams—“ Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electricalor other 
Engineering Works. 

“he First Year's Course is arranged to qualify Students f>r entering 
Cooper's Hill, the Central Institution Engineering College, or the Roya 
Sch of Mines. 

Forty one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution 

The College is provided with very complete Laboratories and Dynazao 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


MASON COLLEGE, BIRMINGHAM. 
LECTURESHIP IN MATHEMATICS, 
The Council invite Applications on or before MAY 31 for the above Ap 
pointment, the duties of which will commence on OCTOBER 2, 1893. 


Particulars of the Stipend, Conditions, and Duties will be sent on applica 


tion to the undersigned. 
GEO. H. MORLEY, 


- GONVILLE AND CAIUS COLLEGE. 


The Triennial THRUSTON PRIZE (about £54), open to Past and Present 


Secretar y. 


embers, will be awarded this year for Wriginal Investigations in 
PHYSIOLOGY (including PHYSI )LOGICAL CHEMISTRY), 
PATHOLOGY, or PRACVICAL MEDICINE. Copies of or refer- 


ences to Publicati»ns to be sent to the Master on or before JUNE 24. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATIONS for AUTHORS, quickly and artistically done.—“ J. S.,’ 
19, Waldegrave Road, Brighton. 


| « NATURE.’’—A Complete Set, Vols. i.-xlv., 


Cloth Gilt, good as New, Suitable for Library ; earlier Vols. scarce 
410 tos. net.—“ M. H.,"’ Conservative Club, Gloucester. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fin: Collection of Coloured Diamonds 
and in Matrix. Inspecti.n invited. 


BARGAINS FOR SALE. 
FINE-BINOCULAR MICROSCOPE, by Ross, with Appa- 


ratus and Objectives from 2 inch to ;'3. Cabinets, &c. Cost about 
£200. Price only £1co 

FIRST-CLASS ASTRONOMICAL TELESCOPE.  6-inch 
Object Glass, Brass Body, Finder, Day and Night Eyepieces Equa 
torially mounted on Trip 3d. Price only £65. Given away. —Apply 
HuGues, Brewster House, $2 Mortimer Road, King gsland, London, N. 
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by Auction. 


TU ESDAY, APRIL APRIL 2s. 
VALUABLE COLLECTION OF EXOTIC LEPIDOPTERA 
FORMED BY A. DICKSEE, ESQ. 


MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on PUESDAY, 


rHE 


APRIL 2s, at haif past 12 precisely, the very Select and Valuable 
Collection of Exetic Butterflies belonging to Arthur Dicksee, Esq., 

who is giving up collecting, comprising many Rare Species. espec ally 
rich in Ornit hoptera, Papilio and Morplio, and in exceptionaily fine 
and perfect condition, together with the Cabinet Drawers and Boxes in 


which they are arranged. Also a small series of fine bred specimens of 
P. Dispay and other British Lepidoptera, Insects in Papers, Shells, 
Minerals, and other Natural History Specimens, Cabinets, &c. 


On View day prior, ro till 4, and Morning of Sale, and Catalogues had. 


NATURE. 
Vols. 3 to 24 (1876- 
in good Condition. 
bourne Grove, nti 


CONCHOLOGY. 


—37 Vols. for Sale, Price £2 IOs. 
"), Bound ; Vols. 30 to 45 (1884-92), vu nt bound. All 
*urchaser to fetch them away.—*‘ 97 West- 
Ww. 


Opisthostoma 
pulchellum. 
G. Austen. 


Opisthostoma 
mirabile. 


E. Smith. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Seudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price Listof Minerals, Rocks, and Stratigraphical Serieso} Fossils 
Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGugs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 
And may be had post free oa application at the Repository and Museum, 


88 CIIARLOTTE ST., FITZROY SQUARE, LONDON 


| Crystallised Hydrargillite, Bertrandite, 


| NATURALIST, 


SPECIAL AND TYPICAL COLLECTIONS for Students, | 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Minerals, 


Collections of Rocks, Fossils, or Recent Shells furnished in 


accordance with special requirements. ONS of Sedi- 
mentary and Igneous Rocks, 35 spec imens ¢ Sat y+ sive in case with divisions, 
ros. Rabbits and other objec is for Biological Study s supplied. Card Trays 
and Glass-topped Boxes of any required d lime nsions made promptly to order 
Sections of Shells and general Lapidary’s Work exec sot Micro Rock- 
Slides new to stock .—Schistose Ela lite—Syenite, Norway; Dolerite, 


Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 


( Sleichenberg. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, wW. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Bails, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite. 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 4). inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c.; * 
Polybasite, Diam Chaleo: 
Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Japan. 


trichite, Arizona, 
Diatomaceous Earth from Hakodati. 


“ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


18 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor coeruleus, Spongilla 
fluviatilis, Brachionus pala, young Colonies of Cristatella mucedo, and 
other beautiful objects Amoeba, Hydra, Vaucheria, and other types 
(Animal and Vegetable) for Students. Specimen Tube, with Drawing 
and Description. One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, _MALVERN LINK. 


THIS 
MEDICINE 


| Is unequalled in the Cure of all Disorders of the LIVER, 
| §TOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and unequalled in Complaints incidental to 


vo TICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers, 


Quarterly 
Money Orders to ‘MACMILLAN co. 
29 BEDFORD STREET, STRAND, WC 


OFFICE: 


Editorial communications to the Editor. The 
telezraphic address of NATURE is ‘“‘ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 
ze & 
Quarterly .. 
To ALL PLAces ABROAD :— j 
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COMPLETION OF THORPE’S “ DICTIONARY OF 
APPLIED CHEMISTRY.” 


In Three Volumes. Vols. I. and Il. price £2 2s. each. 
Vol. IIL. price £3 35. [Hust published. 


A DICTIONARY 


APPLIED CHEMISTRY. 
By T. E, THORPE, B.Sc.(Viet., Ph.D.), F.R.S., Treas.C.S. 


Professor of Chemistry in the Normal School of Science and 
Noyal School of Mines, South Kensington. 


ASSISTED BY EMINENT CONTRIBUTORS. 
NOTICES OF VOLS. I. and II. 


CHEMICAL NEWS.—* Will be universally appreciated by technical 
and manufacturing chemists.”’ 

JOURNAL OF SOCIETY OF CHEMICAL INDUSTR V.—“ The 
list of the names of contributors and the selection of their subjects 
inspires confidence at o :ce.”’ 

IRON AND STEEL TRADES JOURNAL.—“ Should be in the 
hands of every manufacturer who wishes to be well posted in the subjects 
with which he has to do.” 

CHEMICAL TRADE JOURNAL.—“ We are much pleased with the 
work. . . . Descriptions of processes are brought down to as recent a date 
as it is well-nigh possible to achieve... . Will form a handy book of 
reference for years to come.” 

SCIENCE AND ART —“ Is by far ahead of anything of the kind in 
our language. The bok is clearly written, appropriately illustrated, and 
an honour ty all concerned in its production. Undoub:zedly, it will occupy 
the first place as a work of reference on the shelves of our libraries for many 
years to come, and will be found very useful to all members of the medical 
profession, as well as to pe »ple engaged in the arts and the numerous 
branches of industry throughout the country.” 

STR MH. E. ROSCOE in NATUR E.—*‘ It is probable that this volu ne 
will have even a larger sale than that of the corresponding ‘ Dictionary of 
Pure Chemistry,’ and, as with that important work, so with this, the publi: 
may well be congratulated on possessing snch a valuable book of referenc: 
$0 creditable to all concerned in its production. .. . / An examination of the 
important articles written by specially qualified contributors indicates that 
each subject is brought up to the level of the present state of our knowledge. 
- » + Is a welco ne addition t > our scientific books of reference, and forms an 
admirable companion to ‘ Watts’ Dictionary of Theoretica! Chemistry.’” 


London: LONGMANS, GREEN, & CO. 


GEOLOGICAL WORKS ON SALE BY . 


MACMILLAN & BOWES, 


CAMBRIDGE. 


QUARTERLY JOURNAL OF THE GEOLOGICAL 
SOCIETY. Vols. 18 to 21, 23. 26, 27, 30 to 34, 35 parts 1 to 3, 36 parts 
1 to 3, 37. 38 part 2, 39 part 1, oto 47. 6 vols. bound, the rest as pub- 
lished. 1862-91. £5 ss. 

GEOLOGICAL MAGAZINE, 1879, 1881 to January 1892. 
11 vols., Cloth, the rest in parts, ; 


GEOLOGIST, THE. 


A Popular Monthly Magazine of 
eology. OS. 2 to 46, 57, 59, and 60. 48 numbers. 1858-62. 155. 
BRODIE. History of the Vonsil Insects, 1845. Bs. 
DE LA BECHE. The Geological Observer, 1851. 145. 
DE LA BECHE. Geological Manual, 1833. 45. 6d. 
GEOLOGICAL RECORD, 1874, 1875, and 1876. 3 vols. 


6s. 
GEIKIE. Text-book of Geology, 1882. 12s. 
— Principles of Geology. Eleventh Edition. 2 vols. 
1872. 2 25. 
MILLER. The American Paleozoic Fossils, 1877. 45. 6¢. 
SALTER. Catalogue of Cambrian and Silurian Fossils. 
Preface by Adam Sedgwick. 1873. 7s. 6d. 
SCROPE. On Volcanos, 1872. 75. 62. 


WALLACE, A, R. Island Life. 8vo. 1880. 125. 


The GEOLOGY and PALEONTOLOGY 
of QUEENSLAND and NEW GUINEA With 68 Plates and a 
ag ae By KR. L. JACK and R. ETHERIDGE, Jun. 3 

ols. 4to, £2 25. 


DULAU & CO., 37 Soho Square. 


Just Published, ia One Volume, Large Crown ®vo, with Stellar Photographs 
and other Illustrations, 16s. (post free), Cloth bevelled, Gilt Top. 


THE VISIBLE UNIVERSE: 


CHAPTERS ON THE ORIGIN AND CONSIRUCTION 
OF THe HEAVENS. 
By J. ELLARD G)DRE, F.R.A.S., Author of “Star Groups,” 
**'The Scenery of the Heavens,” &c., &c. 


WESTMINSTER REVIEW (January, 1893). 

‘*Mr. Gore's ‘ Visible Universe’ is one of the best books of the season, 
and will be equally acceptable to the specialist in astronomy and to the 
multitude of general readers who feel an interest in that subject. . . 
The Meteoritic Hypothesis of Mr. Lockyer is subjected to a searching 
examination. The pith of all that has been said in its support by Mr. 
Lockyer himself. and the leading objections thar have been urged azainst 
it In various quarters. are so caretully weighe tin the Dulance on neither 


side is there room tor the sughtest complait of untatrae-s or partiality.” 


SATURDAY REVIEW (December 31, 1892), fi 

**Mr. Gore evidently possesses the great alvantage of an unbiassed mind : 
his judgments, so far as they gain express.o.1, are moderate ail reasonable ; 
and he neither caters for popularity nor strains after effect. His book has a 
serious value as a contribution towards the history of astronom.cal thought.” 

NATURE (December 24,1892). 

** Mr. Gore has already acquired considerable success as a popular writer 
on astronomical subjects, and the scheme of the present volume is, as we 
might expect, a very gooione. . . . The Mzteoritic Hypothesis is dealt 
with in considerable de:ail, and here Mr. Gore is most seriously in error 
. . « The whole of the ‘ objections’ of the ‘opporents” of Prof. Lockyer 
recorded by Mr. Gore are on matters of secondary importance, and hav: 
been insisted upon by him owing to his complete misconception of the 
theory. As a guide to the Meteoritic Hypothesis his chapter is misleading 
and utterly valueless, either as exposition or criticism. . . . He gives a 
interesung and valuable su.nmary of the present state of our knowledge as 
to star distribution ani move nent and the construction of th: universe. 
For this portion of the bo »k we have nothing but praise.”’ 

ATHENZUM (March 25, 1893). 

“‘Tne author’s previous astronomical works are well known, and the 
present can hardly fail to be welcomed. as giving an interesting explanation 
and discussion of the theories which have bzen evolved and supported by 
men of sc.ence regarding the construction of the heavensaad the extent of 
the visible universe. . . . The s»-called Meteor.tic Hyp>thesis is fully 
discussed, as well as the objections, which, as has already been pointed out 
in these columns, are fatal to its acceptance. 


We must conclude with an 
earnest recommendation to our readers to siudy the book for themselves. ” 


CROSBY LOCKWO)D & SON, 7 Stationers’ Hall Court, London, E.C 


WATERDALE RESEARCHES ; 


OR, 


FRESH LIGHT ON THE DYNAMIC ACTION AND PONDEROSITY 
OF MATTE 


By ‘‘ WATERDALE.” 
Crown 8vo, 5s. 


A hydro dynamic reason in full detail for the action of gravity—-con- 
gruous with Newton's laws. 

Hydro mechanical reason for differences of weight of the unit of volume of 
each kind of atomic matter: from which the constancy of the product f 
specific weight into heat is explained. Weight is not a measure of 
quantity. Heat, or its applied quantity, is itself the measure of the «um of 
atomic volumes, or real quantity of matter set in vibration (all wing for 
compound motion). Specific heats have been arrived at by dividing the 
applied quantity of heat by the weight of a substance. And tne re-multi 
plication of the quotient by the specific weight is simply a correction of the 
error ; and produces constancy. 


CHAPMAN & HALL, Ltp., London, W.C. 


Just Published, Large Crown 8vo, with numerous Illustrations, 16s Cloch. 


THE IRON ORES of GREAT BRITAIN and 
IRELAND: their Mode of Occurrence, Age, and Origin, 
and the Methods of Searching for and Working them. 
With a Notice of some of the Iron Ores of Spain. By 
J. D. KENDALL, F.G.S. 

Summary or Conrents :—Part I. Historical and Statistical Notes.— 
Part II. Geological Position. Form, and Inner Nature of Iron Ore Deposits. 
—Part III. the Ave and Origin of the Deposits.—Parc 1V. Searching for 
and Working Iron Ores. 

London: CROSBY LOCKWOOD & SON, 
7 STATIONERS’ HALL COURT, E.C. 
Now Ready, 8vo, Sewed, ss. 

OFFICIAL REPORT OF THE INTER- 
NATIONALCONGRESS OF EXPERIMENTAL PSYCHOLOGY. 
Second Session. London, 1892. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London; and 20 South Frederick Street, Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, 20. 

Rovat Sociery, at 4.30.—Magnetic Viscosity: Dr. Hopkinson, F.R.S., 
E. Wilson, and F. Lydall. —Onthe Spectrum of Thallium and its Rela- 
tion to the Hom>logous Spectra of Indium and Gallium: H. Wilde, 
F.R.S.—Analogy of Sound and Colour: Dr. Macdonald, F.R.S.—The 
Potential of an Anchor Ring: F. W. Dyson. — : 

LINNEAN Sociery, at 8.—The Subter anean Crustacea of New Zealand, 
with some General Remarks on the Fauna of Caves and Wells: Chas. 
Chilton. —Notes on the Anatomy, Physiology, and Histology of the 
Chernetida, with Special Reference to the Rudimentary Stigmata, and 
toa New Form of Trachea: H. M. Bernard. ; 

CaEmicat Sociery, at 8 —A Contribution to the Chemistry and Physiology 
of Foliage Leaves: Hora e T. Brown, F.R.S., and Dr. G. Harris 
Morris.— The Interaction of Alkali Cellulose and Carbon Bisulphide— 
Cellulose ‘Vhio-carbonates : C. F. Cross, E. J. Bevan, and C. Beadle.— 
And other Papers. Pray 

Insrir Tien oF Civit. ENGINEERS, at 2.—Students’ Visit to the Croydon 
Irrigation Farm at South Norwood, and subsequently to the Well and 
Reservoir at Addington (lrain leaves Victoria for Norwood Junction at 
1.8 p.m.) 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—General Meeting, 

INSTITUTION, at 3. —Ihe Atm>sphere: Prof. Dewar, F.R.S. 

FRIDAY, Apriv 21. 

INSTITUTION OF MECHANICAL ENGINEERS, at 7.30. 

Royat INSTITUTION, at 9.—Pussible and Impossible Economies in the 
Utilisation of Energy. Prof. A. B. W. Kennedy, F.R.S. 

SATURDAY, Aprrit 22. 

Boranic Society, at 3.45. 

RovAL INSTITUTION, at 3.—Some Applications of Electricity t» Chemistry 
(the Tyndall Lectures): James Swinburne. 


MONDAY, Aprit 24. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instra- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 


PARTNERS— 


| N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


RovaL GEOGRAPHICAL Society, at 8.30 (at the University of London, | 


Burlington Gardens, W.)—Journeys in French Indo-China: Hon, G. N. 
Curzon, M.P. 

ARISTOTELIAN SOciIETY, at 8.—The Formation of Concepts: Herbert W. 
Blunt. 

InsTiITUTE OF ACTUARIES, at 7 —A Discussion of some Points in Life 
Assurance Administration in respect of which Divergence of Practice 
exists. A Plea for Uniformity: H. C. Thiselton. 

TUESDAY, 25. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Steam-Engine Trials : the late 
P. W. Willans. (Discussion.) 

Puotocrapuic Society, at 8.—Technical Meeting.—The Manufacture of 
Gelatine Plates: J. Desiré England. 

Roya InstiruTion, at 3 -Symbolism in Ceremonies, Customs, and Art : 
Dr. John Macdonell. 

WEDNESDAY, Apri. 26 

GeoLoGiIcaL Society, at 8.—The Origin of the Crystalline Schists of the 
Malvern Hills: Dr. Charles Callaway.—Supplementary Notes on the 
Metamorphic Rocks around the Shap Granite: Alfred Harker and J. E. 
Marr, F.R.S.—Study of the Dykes of Hope, Idah>: Herbert R. Wood. 
Communicated by the President. 

Lonpon Univexsity EXTENSION PHILOsoPHICAL Society, at 8 (at Toyn- 
bee Hall).—Ideation: Mrs. Bryant. 

THURSDAY, Aprit 26. 

Roya Society, at 4.30 

\NSTITUTION OF HLECTRICAL ENGINEERS, at 8.—The Distribution of 
Power by Alternate-Current Motors: Albion T. Snell. (Discussion ) 

Roya InsTiTUTION, at 3.—The Atmosphere: Prof. Dewar, F.R.S. 

FRIDAY, 28. 

P tWSICAL SOCIETY, at 5. - Experiments on the Viscosity of Liquids : Prof. 
J Perry, J. Graham, and L. W. Heath. Discussion. —On Luminous 
Discharges in Electrodeless Vacuum Tubes: E. C. Kimington 

InsTITUTION oF CIVIL ENGINEERS, at 7 30.—Fire-Risks of Electric 
Lighting : H. W. Handcock. 

Rovar InstiruTton, atg —The Transmission of a Nervous Impulse : Prof. 
Francis Gotch, F.R S. 

SATURDAY, 29. 

Roya Institution, at 3.—Some Applications of Electricity to Chemistry 

(the Tynda'! Lectures): James Swinburne. 


Just Published, Price 3s 6d, Post Free. 


MAP OF RIVER BASINS, ENGLAND 
AND WALES, in County Council Groups. By C. E. DE RANCE, 
Assoc. Inst.C.E., F.G.S., F.R.G-S., F.R.Met.Soc , &c. 


J. E. CORNISH, 16 St. Ann’s Square, Manchester 


and Edition, Price 3s. éd. 


JOHNSTON’S NOTES on ASTRONOMY. 
Edited by JAMES LOWE, M.A. 
London: JOHN HEYWOOD, 2 Amen Corner. 


Instrument Company, Cambridge. 
Ad tress all communications ‘‘ Instrument Company, 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
(\lustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 

such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, 

&e., 


Should see that they are marked 


TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science *‘ Smartlv, almost cynically, written. Alleducationalists 
(to say nothing of parents) ought to read it”’ (Scéence Gossip). Paper 
Covers. 2s. 6d. net (post-free). WILLIAMS & NORGATE, London 


New Publication. Subscriber's Edition, 
Whele Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 


ConTENTS: 
AN ILLUSORY EYE DISEASE. 


PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Brui Carrer. 

One Lithographed Prescription. Four Wood Engravings 
Case No. 2.—Culled from Mr. Nert.esuipe. 

One Lithographed Moorfields Hospital Form. 
Case No. 3-—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Geo: Ge Lawson. 

One Lithographed Moorfields Hospital Furm. 
Case No. sé4is.—Culled from Mr. Crircuetr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. Nerriesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engrav.ng 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 


Price 428. 
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MESSRS. MACMILLAN & CO.’S 
NEW AND RECENT SCIENTIFIC BOOKS. 


PROF. BARKER.—PHYSICS: ADVANCED COURSE. By Geo. F. Barker, 


Professor of Physics in the University of Pennsylvania. 8vo, 21s. 
NAT7/ON :—“ The arrangement of subjects treated and the names given them make the work specially noteworthy as an 
exponent of modern views in physics. While these views are not in themselves new, they here form what we believe is essentially 
a new classification of the sulject for purposes of study and instruction, based on the most recent views of energy considered as 
being ultimately a phenomenon of the aether. . . . The work deserves hearty praise for its fulness, its thoroughly modern spirit, 
its clearness, and a certain freshness in the treatment which adds to its real value as well as to its attractiveness.” 


FOR ADVANCED STUDENTS IN ELECTRICITY. 


MR. O. HEAVISTIDE—ELECTRICAL PAPERS. By Otiver’ HeEavisrpe. 


2 vols., 8vo., 30s, net. 
MANCHESTER GUARD/AN:—“ Ona is struck in looking through these papers by the author’s acquaintance with 
higher mathematics, and the ease with which he introduces and deals with functions like those of Bessel, the properties of which 
are little known even to mathematicians of high attainments.” 


NEW AND ENLARGED EDITION. 


MR. D. E. JONES.—EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc. 


late Professor of Physics in the University College of Wales, Aberystwith. Second Edition, Revised and Enlarged. 
18mo. 35. 6d. 


‘* The present edition,” says the author in the Preface, ‘‘ has been carefully revised, and some sixty pages of additional matte: 
have been added. The examination questions at the ends of the chapters have been replaced by new sets of problems from recent papers.” 


PROF. HOSKINS.—THE ELEMENTS OF GRAPHIC STATICS. A Text- 


Book for Students of Engineering. By L. M. HOSKINS, Professor of Pure and Applied Mathematics in the Leland 
Stanford Junior University, formerly Professor of Mechanics in the University of Wisconsin. 8vo, Ios. net. 
GLASGOW HERALD :—“ The definitions are well put, and the whole discussion of the subject is quite satisfactory. . . . 
It will be found of great value, both in facilitating the work of the student, and, on account of its consistent notation, in guarding 
the draughtsman against mistakes.” 
SCO TSMAN :—* The book is clear and explicit. It should serve admirably as an elementary text-book for students ol 
engineering.” 


THE SECOND VOLUME OF PROF. GRAY’S WELL-KNOWN WORK. 


PROF. GRAY—THE THEORY AND PRACTICE OF ABSOLUTE 
MEASUREMENTS IN ELECTRICITY AND MAGNETISM. By ANDREW GRAY, M.A., Professor of Physics 
in the University College of North Wales, Vol. II., in two Parts, 8vo, 25s. 


Vol. 1., already published, price 12s. 6d. 


**T have given, inthis secona volume,” Prof. Gray explains in his Preface, ‘‘ accounts of experimental investigations in which / 
have tried to place before the reader, not merely a skeleton of the method Jollowed and the result arrived at, but such a statement in 
each case as may serve to show the procedure adopted, the difficulties met with, the mode in which they were overcome, the corrections 
made, and the reduction of the observations to the final result. Thus I have described the researches of Lord Rayleigh, Rowlanid, 
J. J. Thomson, and others, on the absolute measurement of currents, the determination of the chm and of v, the prattica: 
methods of testing and measurement devised by Hopkinson, Ayrton, Perry, and other engineers, the magnetic researches of Hopkinson 
and Ewing, and the discoveries of Hertz in electrical radiation. Jn all cases it has been my aim, avoiding really unimportant detail, 
to describe the events of the investigation, and especially the manner in which practical difficulties were met as they arose ; for in thi 
way only ts it possible I think to learn fully the true lessons of physical experimental science. This plan of proceediny has howeve) 
rendered the matter, though compressed as far as possible, almost too extensive for a single volume.” 


NEW BOOK BY PROF. OLIVER LODGE. 
PROF. LODGE.—PIONEERS OF SCIENCE. By Otiver Lopce, F.R.S., 


Professor of Physics in the Victoria University College, Liverpool. With Portraits and other Illustrations, Extra 
Crown 8vo. 7s. 6d. 

A course of lectures on the lives of epoch making men, principally in the Department of Astronomy, giving an account of thei 
work, and tracing their influence on the development of human thought. The first part of the course, called ** From Dark to Day- 
light,” consists of nine lectures on the men from Copernicus to Newton, espectally Tycho, Kepler, Galileo, Descartes, and aims al 
explaining the scientific aspect of their work in a clear and intelligible manner with copious illustrations. The second part of the 
course consists of nine lectures on such subjects as the Velocity of Light, Herschel and the Stars, the discoveries of Asteroids and «/ 
Neptune, Comets, and Meteors, and the Tides, with some biographical details, and much scientific exposition addressed to persons 0/ 
literary education. 

NATIONAL OBSERVER.—“ The present work is in marked contrast with most popular science ; it is accurate, yet it is 
gracefully written.2’ 

NATURE.—*“ An admirable introduction to the study of astronomy, and no better gift fora beginner could well be chosen ; 
while to those to whom many of its details are already familiar, the picturesque clearness with which they are presented will make 
their knowledge more real and more complete. The standard of excellence maintained in the lectures makes distinction difficu 
and invidious, or we would distinguish the lectures on Newton and those on tides as models of what such popular scienti! 


expositions should be.” 
MACMILLAN AND CO., LONDON. 


¥ 
a 
] 
j 
1 
= 
be 
ey 


MESSRS. MACMILLAN & COS 
BOOKS FOR THE COUNTRY. & 


FORTY YEARS IN A MOORLAND PARISH. Reminiscences and Researches 
in Danby-in-Cleveland. By Rev. J. C ATKINSON, D.C.L:, Canon of York and Incumbent of the Parish. With 
Maps and Illustrations. Extra Crown 8vo. 8s. 67. net. Illustrated Edition, 12s. net. 


WALKS, TALKS, TRAVELS, AND EXPLOITS OF T\WO SCHOOLBOYs. 


A Book for Boys. By the same Author. With Illustrations. New Edition. Crown 8vo. 35. 


PLAYHOURS AND HALF-HOLIDAYS; or, Further Experiences of two School- 
boys. By the same Author. New Edition. Lilastrated by Coleman. Crown 8v». 35. 64. 

NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By Gixberr 
WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by LoRD SELBORNE, and New Letiers Illustrated 
by P. H. DELAMOTTE New and Cheaper Edition. Crown 8vo. 6s. 


TALES OF THE BIRDS. By W. Warpre Fowtes. With Illustrations by 


Bryan Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDs. By the same Author. With Illustrations by 
Bryan Ilook. Third Edition, enlarged. Crown 8vo. 3s. 6:4. 
FLOWERS. FRUITS, AND LEAVES. Sir Joun Lupsock, Bart., F.R.S., 


M.P., D.C.L., LL.D. With numerous Illustrations. Crown 8vo. 45. 60. [Nature Series. 


ON BRITISH WILD FLOWERS, CONSIDERED IN RELATION TO f 
INSECTS. By the same Author. With numerous Illustrations. Crown 8vo. 4s. €d. [Nature Series. a 

ON THE ORIGIN AND METAMORPHOSES OF INSECTS. By the same : 
Author. With numerous Illustrations. Crown 8vo. 3s. 6d [Nature Sirtes. 


AN OLD WOMAN’S OUTLOOK IN A HAMPSHIRE VILLAGE. — By 
CHARLOTTE M. YONGE. Crown 8vo. 35, 

SPEAKER. —‘* The book has a distinct charm of its own.” 

ACADEMY.—“ Miss Yonyze is at her best in the wor. pictures of the downs, woods, and lanes of her home ; while her 
ceminiscences of social life, and of the improvement which has in the last fifty years overtaken village life, are most interesting and 
-aluable. . . . This Oz/look, with its intense love of birds and flowers, and its careful study of human life in the country, will 

arm all who are like-minded, and, as the authoress hopes, assist others to make the most of thetr surroundings, so asto find n» 
country walk devoid of the homely delights that sustain and lift up the spirit.” 
SPECTATOR. —* Full of attractive matter.” 


THE HERB OF THE FIELD. By the same Author. — Reprinted from 


“* Chapters on Flowers” in the AZagazine for the Young. Revised and corrected. Crown 8vo. 55. 


MADAME HOW AND LADY WHY; or, First Lessons in Earth Lore for 


Children. By CHARLES KINGSLEY. With nu uerous Illustrations, Crown 8vo. 3s. 6d. 
PROSE IDYLLS, NEW AND OLD. By the same Author Crown 8vo. 3s. 6d 
GLAUCUS; or, The Wonders of the Shore. By the same Author. With Coloured 


Illustrations. Crown 8vo. 3s. 


HANDBOOK OF FIELD AND GENERAL ORNITHOLOGY.) A Manual 
of the Structure and Classification of Birds. With Instructions for Collecting and Preserving Spec men:. By EL!LIOTT 
COUES, M.A., M.D., Ph.D., Member of the National Academy of Sciences, Xc., &c.  Profusely Illustrated. 
10s. mel. 

NATURE.—* We know of no volume likely to be more useful to the student who wishes to become acquainted with birds 
. No other manual that we are acquainted with exactly takes its place or contains such a wel arrange mass of useful and 
enerally correct information yn this subject.” 


THE STUDENT'S FLORA OF THE BRITISH ISLANDs. By Sir J. D. 


HOOKER, K.C.S.I., C.B., M.D., D.C.L., LU.D., F.R.S., F.L.S., F.G.S. Tuird Editior, Glob: Svo. tos, 6 
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MACMILLAN AND CO., LONDON. 
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“OPTIMUS” UBIQUE CAMERA. 


Pictures 4} by 34 inches. 


May be used on Tripod or in hand 


Carries Price, with 
six dry Rapid View 
plates. Lens 
Three dark 
slides, £2 15s. 
Focussing ne 
With Rapid 
View Finder, 
Shutter, Rectilinear, 
&c. 


SON, 


cc NATURE 


20, 1803 


-PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 


IT IS SENT POST FREE. 
** OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus" Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterpr: of Case. 


For Plates 4} by 3} ... 
For Plates 64 by 4} ... 
For Plates 84 by 64 ... 


LONDON. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION, 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

nigh of every description. 
gy cane Of the Highest Quality and Finish. at the most Moderate Prices. 
Lilustrated Price List Post Free. 


} W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
GEORGE GABRIEE STOKES 
SIR CHARLES LYELL. 
BR SIR CHARLES WHEATSTONE. 
ats SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
> LORD KELVIN. 
ANP HERMANN L. F. HELMIIOLTZ. 
SIR JOSEPH DALTON HOOKER. 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


£2 10s. 


Catalogue of 340 Illustrations by post, 6d. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN_ 
TERN, used by late W. Lant Careenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GratTan 
Guinness, Madame Apetina Patti, &c., &c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 ros. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated Catalogue 300 pages, 15.; Postage, 
sd. Smaller do., 6¢. Pamphlets Free.—-HUGHES, Speciacist, Brewster 


| House, 82 Mortimer Road, Kingsland, N. 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS., 

SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI [VANOWITSH MENDELEEFF, 
LOUIS PASTEUR. 


WILLIAM HARVEY. 

hd Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
aaa 27 Portraits in a Handsome Portfolio for £7, carriage paid. The Portfolio may be had separately, price 6s. 
aye “Cheques and Money Orders payable to MACMILLAN & CO., 
ie m Proof Impressions of the Portrait of Sir ARCHIBALD GEIKIE, LL.D., F.R.S., issued with Nature for 


Fanuary 5 may be obtained from the Publishers at §s. each. N.B.—This Portrait is the first of a New Series, 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by RicHarp Cray anp Sons, Limrrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Lordon, and Published by 
MACMILLAN AND Co., at 29 Redford Street, London, W.C., and 112 Fourth Avenue, New York —Tuursnay. April 20, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 0. 1226, Vot. 471] _ THURSDAY, APRIL 27) 1893. [PRICE SIXPENCE, 


Registered asa at the General Post Office. ] [Al Rights: are Reserved. 


NEWTON'S ELECTRIC LANTERNS, | BROWN I NG’ Ss 
Single, Double and Triple, as made forthe Royal Institution of Great Britto, 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. | 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ The most 


r , and powerful instrument for scientific demonstration 
with which am acquainted.’”’ 

The Author of ‘* The Book ofthe Lantern”’ says :—‘*The most complete 
and perfect projection apparatus ever devised.’” 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight. 
Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses. Manures, Live Stock. &c. 
Tilustvated Catalogue of Lanterns and Special ‘Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6 


NEWTON & 


Manufacturing Opticians to the Queen and the 


Tothe Royal fastittion of Great Britain and the Science and Art J O H N B RO W N I N G , 
__3 FLEET STREET, LONDON. 63, STRAND, LONDON, W.C. 


” The ‘STAR ’ MICROSCOPE is a modern marvel at its low price. OTANDAL 


The lenses alone are worth tho money.”—Aritish Medical Journa . STAN DARD " ETEO ROLOG | CAL INSTRU M EN 18 


Post Free. 


of Mathematical 


Catalogue o 
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Reference, 


out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


Royal 8vo, Cloth, Gilt Lettered, price 5s. 6d 


tical, and Standard Meteorologica 
containing numerous Comparative 


Now ready, Negretti & 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
| To Her Majesty the Queen, 
HOLBORN VIADUCT, 


ee |, 45 CORNHILL, & 122 REGENT STREET, LONDON. 
R. & J. BECK, 68 Cornhill, ‘London, E. C. | PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


Principac—G. W. TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Centra! Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


DEVON COUNTY COUNCIL. 


The Technical Education Committee are prepared to receive Applica- 
tions for the post of INSTRUCTOR of SCIENCE. The Appointment 
will be for one year only, and the person elected will be expected to place 
his whole time at the disposal of the Committee. A knowledge of 
Chemistry with special reference to Agriculture and Health will be ex- 
pected. The Salary will be £200, with traveliing and other expenses. 

Applications, stating Age, present Cccupation, and Qualifications, with 
Copies of not more than ‘lhree Recent Testimonials, must be received by 
the OrGaxisinG SecRETARY, 46 Queen Street, Exeter, not later than 
APRIL 30, 1893. Canvassing, either personally or by letter, will be a 
disqualification. 

Particulars with regard to the Duties of the Instructor may be obtained 
from the Organising Secretary. 

H. MICHELMUORE, Clerk of the County Council of Devon. 

Castle of Exeter, April 17, 1893. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. . 

The SUMMER SESSION will commence on MONDA MAY 1. 
Students entering in the Summer are eligible to compete for tne Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £300. All Appoint- 
menis are »pen to Students, without extra charge. 

Special Classes for the Examinations of the University of London are 
the year. 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr. G. RENDLE. 

G. H. MAKINS, Dean. 


KING’S COLLEGE, LONDON. 


BACTERIOLOGY. 
Director of the Laboratory, Prof. Crook sHANK, M.B. 
Demonstrator, Dr. HEWLETT. 

The Laboratory is open daily from 10a.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 

Attendance fr one month, £5 5s. 

Special Post. Graduate Course, Fridays, 11 a.m. to 1 p.m., £2 2s. 

Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 2s. 

For Syllabus apply to the SecrETaRY. 


THE LONDON GEOLOGICAL FIELD 
CLASS commence their SUMMER SATURDAY AFTERNOON 
EXCURSIONS under the direction of Prof. H. G. SEELEY, F.R.S., 
on the 2gth inst. 

Fee for First Course of Four Excursions (Geographical Section), Half-a- 

Guinea. 

Fee for whole Course of Twelve Excursions, One Guinea. 
a to RK. HERBERT BENTLEY, 31 Adolphus Road, Brownswood 
ark, N. 


MASON COLLEGE, BIRMINGHAM. 


LECTURESHIP IN MATHEMATICS. 


The Council invite Applications on or before MAY 31 for the above Ap 
pointment, the duties of which will commence on OCTOBER 2, 1893. 
_ Particulars of the Stipend, Conditions, and Duties will be sent on applica- 
tion to the undersigned. 


GEO. H. MORLEY, Secretary. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 
ASSISTANT in the Nautical Almanac Office (18-25), May 19. 
The date specified is the latest at which applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 


EDINBURGH SUMMER MEETING. 


SEVENTH SESSION. 
Jury 31—Avcust 26. 

GEN ERAL COURSES.—Contemp»orary Social Evolution (Prof. Geddes) ; 
History and Principles of the Sciences (Prof. Cargill Knott, Dr. 
Charles Douglas, &c.). 

EDUCATION, SOCIAL SCIENCE, HUMANITIES.—La_ Scrence 
Soctate (M. Edmond Demolins; La Renaissance Morale de 
la France au Temps Présent (M. Paul Desjardins); Modern 
History (Victor Branford): Seminars of Economics; History: 
Education; Elocution; Sloyd Course; Musical and Literary 
Recitals ; Studio. 

NATURAL SCIENCE:—Comparative Psycuotocy (Prof. Lloyd 
Morgan}; HyGiene (Dr. Louis Irvine); BroLtocy (J. Arthur 
Thomson and Norman Wyld); Practicat Borany (Robert Turn- 
bull); PracricA, Zoococy; Fre_p GroLtocy; EpINBURGH AND 
NEIGHBOURHOOD—A REGIONAL SuRVEY. 

Full Prospectus from J. ARTHUR THoMson, University Hall, Edinburgh. 


SKELETONS FOR BIOLOGICAL STU- 
DEN'1S.—Frog, 4s. ; Rabbit, gs. ; ditto (six weeks old), os. ; Pigeon, 
gs.; Fowl, r2s.; as recommended by Profs MARSHALL, CARPENTER, 
and Ni HOLSON.—Address, J. WILTON. Healey, near Batley. 


DIAGRAMS for LECTURERS, ILLUS- 


TRATIONS for AUTHORS, quickly and artistically done.—‘“ J. S.,” 
19, Waldegrave Road. Brighton. 


To Collectors and Buyers of Precious and 


Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


- BARGAINS FOR SALE. 

FINE-BINOCULAR MICROSCOPE, by Ross, with Appa- 
ratus and Objectives from 2 inch to 4. Cabinets, &c. Cost about 
£200. Price only £100. 

FIRST-CLASS ASTRONOMICAL TELESCOPE.  6-inch 
Object Glass, Brass Body, Finder, Day and Night Eyepieces Equa- 
torially mounted on Tripod. Price only £63. Given away.—Apply, 
HuGues, Brewster House, 82 Mortimer Road, Kingsland, London, N. 


TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Apettna Patti, &c., &c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 ros. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated Catalogue 300 pages, 1s.; Postage, 
Smaller do., Pamphlets Free.—HUGHES, Speciacist, Brewster 
House, 82 Mortimer Road, Kingsland, N. 


~PLATTNER’S COMPLETE BLOWPIPE LABORATORY. 
For Geologists, Mineralogists, Prospectors, &c. 


For Quantitative and Qualitative Analysis ; comprises Collap- 
sible Glass Case Assay Balance, 74 pieces of Apparatus, 36 
Chemicals. The Tools in Polished Mahogany cases, lined with 
cloth, locks and keys. The complete set contained in a solid 
black leather travelling case. Very compact, £25 12s. 6d. 


_WILLIAM HUME, 1 Lothian Street, Edinburgh. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical. 
Teleph al s, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTaLocuE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


Western Electrica] Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 


Secretary, Civil Service Commission, London, S.W 


(W. B. ALLISON, Acenr.) EsTAsLisnep 1876. 
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STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


CONCHOLOGY. 


Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 


COLIECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FKOM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


REVISED PRICE LIST NOW READY, POST FREE. 


Attention is called to the following as indicating the Range and Price of 
the Series :— 


Alcyonium .. «. 9d@ percolony. | Lefas (large)... 4s. 6d. per dozen. 
Adamsia rondeletii 5s. per dozen. Nebalia 15. 6d. 


| 
LUCEYNATIA we | Bga\very large) 15. each. 
Echinuse.. 10S. | Palinurus (12 inches)... 2s each, 
Asterias rubens .. 58. an | ° Gaiathea (large sp.) 8s. per doz. 
Lament in Clavellina 2s. per bottle* 
Sipunculus .. 38. 6d. Ascidia mentula .. 5s. per dozen. 
Arenicola .. 2s. 6d. Mya (Lutraria) .. &s. 
Scyllium (preserved) 6s. bie Haliotis 4s. to 6s. 6d. a 
Foetal Acanthias 6s. 6d. Loligo media. 


& HORNELL, Biological Laboratory, 
JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATUKAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 
And may be had p pst free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON 


Just Published, Price 3s. 6¢., Post Free. 


MAP OF RIVER BASINS, ENGLAND 
AND WALES, in Comme, Council Somes. By C. E. DE RANCE, 
Assoc.Inst.C.E., F.G.S., F-R.G.S., F. KR. Met.Soc., &c. 


J. E. CORNISH, 16 St. Ann's Square, Manchester. 


PUBLICATIONS OF THE ZOOLOGICAL 


SOCIETY OF LONDON. 
PROCEEDINGS OF THE ZO )LOGICALSOCIETY OF LONDON, 
1892. Part IV , completing the Volume, containing the Papers read at the 
Scientific Meetings held in November and December last. With fifteen 
plates. Price ras. To be obtained at the Society’s Office (3, Hanover 
Square, W.), or through any Bookseller. 


WATERDALE RESEARCHES; 


OR, 


FRESH LIGHT ON THE DYNAMIC ACTION AND PONDEROSITY 
OF MATTER. 


By ““WATERDALE.”’ 


Crown 8vo, 5s. 


A logical conception of the ultimate constitution of and physical action 
of matter. 

A reason for two forces in the ether. 

A principle of mechanism of the atom accounting for expansion and 
contraction during pulsation ; f »r the emanation of heat undulations, and for 
the lock up of energy by cohesion. 


CHAPMAN & HALL, Lrp., London, W,C. 


GEO. OGICAL WORKS ON SALE BY 


MACMILLAN & BOWES, 


CAMBRERIDGE. 


QUARTERLY JOURNAL OF THE GEOLOGICAL 
SOCIETY. Vols. 18 to 21, 23, 26, 27, 30 to 34, 35 parts 1 to 3, 36 parts 
1 s2 3 37: Fhe part “08 part 1, 40to 47. 6vols. bound, the rest as pub- 

18 62-9 

GEOLOGICAL MAGAZINE, 1879 1881 to January 1892. 
11 vols., Cloth, the rest in parts. 

GEOLOGIST, THE. A le Monthly Magazine of 
Geology. Nos. 2 to 46, 39, 59, and 60. 48numbers. 1858-62. 455. 

BRODIE. History of the Fossil Insects, 1845. 8s. 

DE LA BECHE. The Geological Observer, 1851. 145. 

DE LA BECHE. Geological Manual, 1833. 45. 6d. 

GEOLOGICAL RECORD, 1874, 1875, and 1876. 3 vols. 


6s. 

GEIKIE. Text-book of Geology, 1882. 12s. 

a ae Principles of Geology. Eleventh Edition. 2 vols. 

£2 2s. 

MILL ‘ER. The American Palzozoic Fossils, 1877. 45. 6d. 

SALTER. Catalogue of Cambrian and Silurian Fossils 
Preface by Adam Sedgwick. 1873. 7s. 6d. 

SCROPE. On Volcanos, 1872. 7s. 6d. 

WALLACE, A. R. Island Life. 8vo. 1880. 12s. 


NOTICE. —Adwertisoments and business letters fer 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
address of NATURE ‘“‘ PHUSIS 


SUBSCRIPTIONS TO ‘*‘NATURE.” 


4s 4d. 

To ALL PLACES ABROAD :— 
CHARGES FOR ADVERTISEMENTS, 

4s 
Three Linesin Column ....... 0 2 6 
Per Lineafter ...... 009 
One Eighth Page, or Quarter Column | 018 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page,oraColumn ...... 350 
6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C, 
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J. & A. CHURCHILL, PUBLISHERS. 


In Three Vols. Royal 8vo, with numerous Illustrations. Vol. I, Now Ready. Price 28s. 


A TREATISE ON HYGIENE AND PUBLIC HEALTH. 


Edited by THOMAS STEVENSON, M.D., F.R.C.P., 


Lecturer on Chemistry and on Medical Jurisprudence at Guy's Hospital, Ufficial Analyst to the Home Office ; and 


SHIRLEY F. MURPHY, 


Medical Officer of Health of the County of London, late Lecturer on Public Health at St. Mary's Hospital. 


HANDBOOK OF HYGIENE AND SANITARY SCIENCE. By G. WIzson, 


M.D., D.P.H., F.R.S.E. Seventh Edition, greatly Enlarged and for the most part Rewritten. Crown 8vo, 12s. 6d. 


PHYSICAL EDUCATION. By Frep. Treves, Surgeon to the London Hospital. 
Contents. —Exercise, Fatigue, Training, Walking, Running, Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 

Cycling, Gymnastics, Games, &c. Royal 8vo, 2s. 6d. 

ELEMENTS OF HUMAN PHYSIOLOGY. By E. H. Srartinc, M.D. Lond., 


Lecturer on Physiology at Guy’s Hospital. With roo Illustrations. Feap. 8vo. 6s. 6d. 


A GUIDE TO THE SCIENCE OF PHOTO-MICROGRAPHY. By Epwarp 


C. BOUSFIELD, L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 


Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the ,Text throughout Reconstructed, 
Enlarged, ahd Revised, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE 


Edited by E. RAY LAN KESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S. ; 
A. MILNES MARSHALL, M.A., D.Sc., M.D., F.R.S. ; and W. F. R. WELDON, M.A., F.R.S. 


Contents of No. CXXXVTI., with Eleven Plates (April), Price 10s. :— 
Description of a New Species of Moniligaster from India. By W. BLAXLAND BENHAM, D.Sc.Lond., Aldrichian Demonstrator 
of Comparative Anatomy, Oxford. 


Note ona New Species of the Genus Nais.5 By W. BLAXLAND BENHAM, D.Sc.Lond., Aldrichian Demonstrator of Comparetive 
Anatomy, Oxford. 

On a New Organ in the Lycoridea, and on the Nephridium in Nereis diversicolor, O. F. Mill. By E. S. Goopricu, F.L.S., 
Assistant to the Linacre Professor of [luman and Comparative Anatomy, Oxford. 

Nephridia and Body-cavity of some Decapod Crustacea. By EpGAR J. ALLEN, B.Sec., University College, London. 

Note on the Ccelom and Vascular System of Mollusca and Arthropoda. By E. Ray LANKESTER, M.A., F.R.S., Linacre 
Professor, Oxford. 


Contributions to a Knowledge of British Marine Turbellaria. By F. W. GAMBLE, B.Sc., Berkeley Fellow of Owens College, 
Manchester. 


Peculiarities in the Segmentation of certain Polychetes. By FLORENCE BUCHANAN, B.Sc., from the Zoological Laboratory of 
University College, London. 
The Nephridia of Leeches (Review). 


Vol. III., Part II. 8vo. 18s. 
COM MERCIAL ORGANIC ANALYSIS. By Atrrep H. Atten, F.I.C., F.C.S. 
CONTENTS :—Amines and Ammonium Bases—Hydrazines-~Antipyrine—Aniline and its Derivatives—Pyridine, Quineline 
Acridine— Reactions, Isolation and Synthesis of Vegetable Alkaloids—Conine, Nicotine, Tobacco—Aconite Bases—Mydriatic 


Alkaloids—Cocaine—Morphine, Morphiometry, Opium—Strychnine—Cinchona Alkaloids, Quinine Testing, Cinchona Barks 
—Berberine and Hydrastine—Caffeine and Theobromine—Tea—Coffee—Cocoa. 


Second English Edition, with 596 Illustrations, Royal 8vo, 325. 


WAGNER'S MANUAL OF CHEMICAL TECHNOLOGY. 


Translated and Edited by WILLIAM CROOKES,.- F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISCHER. 


Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; 
Designed as a Comprehensive Supplement to tie Pharmacopeia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 


Edited by W. NORTH, M.A. Camb., F.C.S., assisted by Mr. CHAS. WHIFEHEAD, F.Z.S., Mr. A. W. GERRARD, 
Pharmacist to University College Hospital ; Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc., 
C. F. BAKER, B.Sc., of University College: Mr. J. T. NORMAN, and other Scientific Contributors. 


LONDON : 11, NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Aprit 27. 


Roya. Society, at 4.30—On the Results of an Examination of the 
Orientation of a Number of Greek Temples: F. C. Penrose. —On the 
Coloration of the Skins of Fishes, especially of Pleuronectidz: J. T. 
Cunningham and Dr. MacMunn.—Organic Oximides; a Research on 
their Pharmacology: Dr. H. Pomfret.—The Electric Organ of the 
Skate; Note on an Electric Centre in the Spinal Cord: Prof. J. C. 
Ewart. 

{nsTITUTION oF ELECTRICAL ENGINEERS, at 8.—The Distribution of 
Power by Alternate-Current Motors: Albion T. Snell. (Discussion.) 

Roya. InsTITUTION, at 3.—The Atmosphere: Prof. Dewar, F.R.S. 


FRIDAY, Aprit 28. 

Puysicat Society, at 5.— Experiments on the Viscosity of Liquids: Prof. 
J. Perry, J. Graham, and im W. Heath. Discussion.—On Luminous 
Discharges in Electrodeless Vacuum Tubes: E. C. Kimington 

InsTITUTION oF CiviL ENGINEERS, at 7.30.—Fire-Risks of Electric 
Lighting : H. W. Handcock. 

Rovat Instr" a, at na —The Transmission of a Nervous Impulse : Prof. 
Francis Gotch, 

"SA TURDAY, Aprit 29. 

Essex Fiecp Cvs (at Ilford), at 7,—On Mimicry in Lepidoptera and the 
Uniformity of Pattern in Protected Species : Colonel C. Swinhoe. 

Royat Institution, at 3.—Some Applications of Electricity to Chemistry 
(the Tyndall Lectures) : James Swinburne. 


MONDAY. May 
Society or Arts, at 8.—Some Masters of Ornament: Lewis Foreman 


Day. 

Society oF CHEMICAL INDUSTRY, at 8.—The Gassification of Coal and 
of Liquid Hydro-carbons: Dr. P. Dvorkovitch.—Estimation of Tannic 
and Gallic Acids: W. P. Dreaper. 

Vicroria INsTITUTE, at 8.—Egyptian Conquestsin Syria: M. Maspero. 

Kova InsTiTuTION, at 5.—Annual Meeting. 

TUESDAY, May 2. 

Socinty or Arts, at 8.—-Russian Industrial Art: E. Delmar Morgan. 

ZooLocicat Society, at 8.30.—Further N«tes on the Monkeys of the 
Genus Cerccpithecus : P. L. Sclater, F R.S.—Ccntributions to the Study 


of Mammalian Dentition:; Part I., Macropodide: M. F. Woodward,— 


On the Atrium and Prostate of the Oligochztous Worms: F. 
Beddard. 

INnsTiITUTION oF Civit ENGINEERS, at 8.—Monthly Ballot for Members.— 
Mining and Ore Treatment at Broken Hill, New South Wales: M. B. 
Jamieson and John Howell. 

Roya. InstiruTion, at 3.—Modern Society in China: Prof. R. K. 


Douglas. 
WEDNESDAY, Mav 3 

Society or Arts, at 8.—Practical Electric Problems at Chicago: Prof. 
Silvanus P. Thompson, F.R.S. 

THURSDAY, May 4. 

Roya. Society, at 4.30. 

LINNEAN Sociery, at 8.—Nervous System of Myxine glutinosa: Aifred 
Sanders.—\)n Polynesian Plants collected by J. J. Lister; W. B. 
Hemsley, F.R.S. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Hydrates 
of P..tassium, Sodium, and Lithium Hydroxides: S. U. Pickering, 
F.R.S.—Notes on Marsh's and Renich’s Tests for Arsenic: Dr. 
Clark.— The Formation of Hydrogen Peroxide in Organic | iquids: Pr. 
A. Richardson —The Supposed Sapenmification ot Linseed Oil by White 
Lead: J. B. Hannay and A. E. cows n.—Notes on the Capillary 
Separation of Substances in Solution: L. Reed. 

INstTiruTion oF CiviL ENGINEERS, at "—The First James Forrest Lec- 
ture—The Interdependerce of Abstract Science and Engineering: Dr. 
William Anderson, F.R.S. 

Royvat INstiruTIon, at 3.—The Atmosphere : Prof. Dewar, F.R.S. 


FRIDAY, May s. 
at 8.—H..fmann Memorial Meeting. by Right 
ae Lord Playfair, F.R.S.; Sir F. A. Abel, F.R.S.; W. H. Perkin, 
Roya. InsriruTiox, at 9.—Fogs, Clouds, and Lightning; Shelford Bid- 


weil, 
SATURDAY, May 6 


Roya. InstITUTION, at3 3 -—Johnson and M: Iton : Dr. Henry Craik, C.B. 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, King William Street, Strand 


Now Ready. 


Super-royal to, with 16 Chromo Plates, and 48 Plates:in Photomezzotype. 


£4 45. net. 


GREAT BARRIER REEF OF AUSTRALIA : 


ITS PRODUCTS AND POTENTIALITIES. 


Containing an Account, with Copious Coloured and Photo- 
graphic Illustrations | (the latter here produced for the 
first time), of the 


CORALS and CORAL REEFS, PEARL and PEARL- 
SHELL, BECHE-DE-MER, other FISHING INDUS- 
TRIES, and the MARINE FAUNA of the AUSTRALIAN 
GREAT BARRIER REGION. 


BY 
W. SAVILLE-KENT, F.L.S., F.Z.S., F.I.Inst., &c., 
Author of ‘‘A Manual of the Infusoria.”’ 


The Great Barrier Reef of Australia, represented by a vast rampart of 
coral origin, extending for no less a length than twelve hundred miles from 
Torres Straits to Lady Elliot Island on the Queensland coast, takes rank 
among the most notable of the existing wonders of the world. Built up by 
the direct and indirect agency of soft-fleshed polyps of multitudinous form 
and colour, it encloses betwixt its outer border and the adjacent mainland a 
tranquil ocean highway for vessels of the heaviest draught. To the naturalist, 
and more particularly to the marine biologist, the entire Barrier area is a 
perfect Eldorado, its prolific waters teeming with animal organisms of 
myriad form and hue representative of every marine zoological group. 

The author's qualifications for the task he undertakes are emphasised 
through the circumstance of his having been occupied for the past eight 
years as Inspector and Commissioner of Fisheries to various of the Australian 
Colonies, the three later years having been devoted more exclusively to in- 
vestigating and reporting to the Queensland Government upon the fishery 
products of the Great Barrier District. 

A prominent feature in this work will consist of photographic views of 
coral reefs of various construction and from diverse selected localities, to- 
gether with similar and also coloured illustrations and descriptions of the 
living corolla, coral: polyps, and other marine organisms commonly associated 
on the reefs. These photographic illustrations taken by the author are, 
from both a scientific and an artistic standpoint, of high intrinsic merit and 
also unique in character, representing, in point of fact, the first occasion on 
— the camera has been employed for the systematic delineation of these 
subjects. 


London: W. H. ALLEN & CO., LTD., 13 Waterloo Place, 
Publishers to the India Office. 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, 2s, 6d. POST FREE. 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, Cc. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.”’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


NEW WORK BY PROFESSOR MILNES MARSHALL. 


On April 26, with numerous Illustrations, 8vo, 215. 


VERTFBRATE EMBRYOLOGY. A Text-book for Students and Practitioners. By A. 


MI! NES MARSHALL, M.D., 1).Sc., M.A., F.R.S., Professor in the Victoria University ; Beyer Professor of Zoology in Owens College; 


late Fellow of St. John’s College, Cambridge. 


London: SMITH, ELDER, & CO., 15 Waterloo Place. 
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SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 4} inches diameter, perfectly free from flaws, | 
small Crystal Balls, with inclosures, Rock Crystal Carvings. &c., &c. ; | 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatom: aceous Earth from Hakodati_ Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. Scuoot Cot.ections of Sedi- 
mentary and Igneous Ro-ks, 35 specimens of fair size in case with divisions, 
tos. Rabbits and other objects for Biological Study supplied. Card Trays 

and Glas»y-topped Boxes of any required dimensions made promptly tu order. 
Sections of Shells and general Lapidary’s Work executed. Micro Rock- 
Slides new to stock .—Schistose Elz lite—Syemte, Norway; Dolerite, 
Rowley; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. | 


ROCK SECTIONS for the MICROSC: PEfrom 1s.6d.each, Post Free | 
CaTALoGugs GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN 


Can be obtained in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Kpwarvs, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. | 


When this Ink is used writing 
becomes a pleasure. 


May be had from-all Stationers. 


In Jars, 6d., 1s., & 2s. each, 


| 
| 
| 
| 
} 


| other beautiful objects 
| (Animal and Vegetable) for Students. 
and Description. 


W. Lucas Distant, F.E.S. &c. 


‘LIVING SPECIMENS FOR THE 


MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Brachionus pala, young Colonies of Cristatella mucedo, and 
Ameeba, Hydra, Vaucheria, and other t 
Specimen Tube, with Drawing 
One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGras 
W. W. Fow er, M.A., F.L.S an, F. R.S., E. SAUNDERS 
and 
Lorp M.A., LL D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 
N.B.—A Second Series was commenced with the Number for January, 1890 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricnarp Sours, F.E.S., 


With the Assistance of 
H. W. Bates, F.L.S., *.E.S., &c. 
R. Bitturs, Fi E.S. Dr. D. SHARP, F.Z.S., F.E.S.,&c. 
G. H. F.E. 5. 
Epwarp A. Fitcn, L.S., F.E.S. | W. WarreEN, F E.S. 
Martin Jacosy, F.E.S J. J. Weir, F.L.S., F.Z.S., F-E.S 
J. Leecn, B.A., F'LS., F.E.S. F. B. Wutre, M.D., F.L.S., F.E.S. 


There are frequent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts. 
WEST, NEWMAN, & 54 Hatton E.C. 


London : 


On 1st Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britren, F.L.S., British Museum. 
Contents :—Original Articles by leading Bwtanists.— Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Sucieties. 
Subscription for One Year, payable in advance, 12s. 


NEWMAN, & CO., 54 Hatton Garden, E.C. 


Price 1s. 3d. 
WEST, 


London: 
AN 
INFALLIBLE 


HOLLOWAY'S OINTMENT 
Por BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
+0UT, RHEU MATISM,and al! Skin Diseases itis unequalled. 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


£2 Ios. 


Catalogue of 340 Illustrations by post, 6d. 


MINERALOGY. 
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MESSRS. MACMILLAN & COS 
BOOKS FOR THE COUNTRY. 


FORTY YEARS IN A MOORLAND PARISH. Reminiscences and Researches 
in Danby-in-Cleveland. By Rev. J. C. ATKINSON, D.C.L., Canon of York and Incumbent of the Parish. With 
Maps and Illustrations. Extra Crown 8vo. 8s. 6d. net. Illustrated Edition. 12s. net. 


WALKS, TALKS, TRAVELS, AND EXPLOITS OF TWO SCHOOLBOYS. 


A Book for Boys. By the same Author. With Illustrations. New Edition. Crown 8vo. 3s. 6d. 


PLAYHOURS AND HALF-HOLIDAYS; or, Further Experiences of two School- 


boys. By the same Author. New Edition. Illustrated by CoLEMAN. Crown 8vo. 35. 6d. 


NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By GiLzert 


WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by LorD SELBORNE, and New Letters Illustrated 
by P. H. DELAMOTTE. New and Cheaper Edition. Crown 8vo. 6s. 


TALES OF THE BIRDS. By W. Warpe Fowter. With Illustrations by 


BRYAN Hook. Second Edition. Crown 8vo. 3s. 6d. 


A YEAR WITH THE BIRDS. By the same Author. With Illustrations by 


BryAN Hook. Third Edition, enlarged. Crown 8vo. 3s. 6d. 


FLOWERS, FRUITS, AND LEAVES. By Sir Jonn Lussock, Bart., F.R.S., 


M.P., D.C.L., LL.D. With numerous Illustrations. Crown 8vo. 45. 6d. [Nature Series. 
ON BRITISH WILD FLOWERS, CONSIDERED IN RELATION TO 

INSECTS. By the same Author. With numerous Illustrations. Crown 8vo. 45. 6d. [Nature Series. 
ON THE ORIGIN AND METAMORPHOSES OF INSECTS. By the same 

Author. With numerous Illustrations. Crown 8vo. 3s. 6d. [Nature Series. 


AN OLD WOMAN’S OUTLOOK IN A HAMPSHIRE VILLAGE. _ By 
CHARLOTTE M. YONGE. Crown 8vo. 35. 6d. 

SPEAKER. —‘‘ The book has a distinct charm of its own.” 

ACADEM Y.—“ Miss Yonge is at her best in the word pictures of the downs, woods, and lanes of her home; while her 
reminiscences of social life, and of the improvement which has in the last fifty years overtaken village life, are most interesting and 
valuable. . . . This Ous/ook, with its intense love of birds and flowers, and its careful study of human life in the country, will 
charm all who are like- minded, and, as the authoress hopes, assist others to make the most of their surroundings, so as to find no 


country walk devoid of the homely delights that sustain and lift up the spirit.” 
SPECTATOR.—“ Full of attractive matter.’ 


THE HERB OF THE FIELD. By the same Author. Reprinted from 


‘Chapters on Flowers” in the Magazine for the Young, Revised and corrected. } Crown 8vo, 5s. 


MADAME HOW AND LADY WHY; or, First Lessons in Earth Lore for 
Children. By CHARLES KINGSLEY. With numerous Illustrations. Crown 8vo. 35, 6d. 


PROSE IDYLLS, NEW AND OLD. By the same Author Crown 8vo. 35. 6d. 
GLAUCUS; or, The Wonders of the Shore. By the same Author. With Coloured 


Illustrations. Crown 8vo. 3s. 6d. 


HANDBOOK OF FIELD AND GENERAL ORNITHOLOGY. A Manual 


of the Structure and Classification of Birds. With Instructions for Collecting and Preserving Specimens. By ELLIOTT 
COUES, M.A., M.D., Ph.D., Member of the National Academy of Sciences, &c., &c. Profusely Illustrated. 8vo, 
Ios. net. 
NATURE.—‘ We know of no volume likely to be more useful to the student who wishes to become acquainted with birds. 
- No other manual that we are acquainted with exactly takes its place or contains such a well arranged mass of useful and 
generally correct information on this subject.” 


THE STUDENT’S FLORA OF THE BRITISH ISLANDS. By Sir J. D. 
HOOKER, K.C.S.L, C.B., M.D., D.C.L., LL.D., F.R.S., F.L.S., F.G.S. Third Edition, Globe 8vo. 10s. 6d. 


MACMILLANZAND CO., LONDON. 
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ll, Queen Victoria Street, in the City of London, and_ Published by 


treet, London, W.C., and 112 Fourth Avenue, New York.—Tuursovay, April 27, 1893. 
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| INTERESTING MICROSCOPIC | mT “SOY 


: puey us shemye OOS 
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Capsule of Moss in Embryo on ae a 
Fossil Bone of Fish ... ove one ove 
Section of Cementstein, with Diatoms in si#u 
Quill of Porcupine —for Polariscope ove 


Ringworm of head, showing effect on the hair "SudUsaAOH posds aZuryo 
Section through Eye of Honey Bee ove oe 2 
Nycteribia of Fishing Bat from Trinidad se 
Stingless Honey Bee, Tregona, from Trinidad 

Entire Butterflies, with Colours preserved, suit- ‘sajpuey Ajajyeg juajeg 


able for Projection, &c. Five Varieties. 
Very beautiful and striking oo. each INPUSd 


eqn 

Parasol Ant from Trinidad ove 2 
Primordial Utricle in Seed of Maize ‘sauiZuq 
Set of 19 Slides Illustrating the Structure of . rt 

the Human Eye, in Case Sus ooo : 
Set of 12 Zoology Slides in Case ... eae » & 
Set of 12 Test Objects for various Powers, all 

carefully Selected, in Case... owe 

Any of the above Objects sent by return on receipt of 
remittance for price. 
CiassiFiep List, representing a Stock of 40,000 First- 
class Objects sent post free on application. 
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MANUFACTURERS. 


IT IS SENT POST FREE. 


s Wide Angle, Long Focus, Rack Camera, Three Double Dark 


Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 


OUTFITS. 
and best Waterproof Case. 


**OPTIMUS”’ 
PHOTOGRAPHIC 
For Plates 4} by 3} ... 


For Plates 6 
For Plates 8 


COCOA 


60 Prize Medals Awarded to the Firm. 


Rayment 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- | 
DENT'S MICKOSCOPE is suitable for investigations 
with the highest powers. The quality and Workman- | 
ship are the finest possible, and it is unequalled for | 
stability and convenience of Manipulation by any other | 
medium size or Student’s Instrument. Price from 


& 5s. | 
| WATSON & SONS’ VAN HEURCK MICROSCOPE | 


combines every Mechanical Convenience with the ut- 


NATURE 


Price, with 
Rapid View 
With Rapid 
Rectilinear, 
£4. 


Pure 
Concentrated 


most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature. 

WATSON & SON’S perfected form of FINE ADJUST- | 
MENT, giving the greatest delicacy of m tion, with- | 
out lateral movement, is fitted to all their instrument. 


“soulsug SB 0} paemy 
‘HONOH 


W. W ATSON & SONS, 


Opticians to H.M. Government, ‘SANIDNGA SVD 


313, HIGH HOLBORN, LONDON, W.C., O | | O 
AND 


78 Swanston Street, Melbourne, Australia. 


Awarded 31 Gold and other Medals at International Exhi- 
bitions for Excellence of Manufactures. 6 


| 

| 

| 

Full [lustrated Catalogue of Microscopesand Apparatus 
sent Post free on application to 


WRITE FOR OUR CATALOGUE. 


“OPTIMUS” UBIQUE CAMERA. 


Pictures 4} by 34 inches. 
May be used on Tripod or in hand. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


ssing 
MACMILLAN AND Co., at 29 Bedford S 


Carries 
six dry 
plates. 
Three dark 
slides, 
Shutter, 
&c 


F 
View Finder, 


PERKEN, SON, AND RAYMENT, 


printed by RicHARD CLav ano Sons, L.imiTED, at 7 and 8 Bread Street H 
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